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jj^ir j 'j)\ j\S > )/ iJjIjI tjijif 

ji) ijjlri ~ ^ ^l(b]ebu\ ae) 

r 

P. ‘ji /_/*k_J/* \jy£j[y fl/ 

Z-/&I/I lfjfcij^!& ^(Nuclear Fusions) j/l^ Jl4: 

Jp U?djIJ Ip 100 ^i; ls^U? (Ji; 

S c/i i-Jr jl/ 1/ c/j*"0 /I \J)f p c/i ^i 

'(/'s' 1 -/ (*-4- T/^£- $’\pf\jzj>) J?' 

-4-juJl'JjJ 1,70,000 ^ ^ ‘J j L J^£V -1 
_^7jjJU(i/yl,90,000^. ^‘JjL J^-L*4”-2 
■■_<£_/j j JuJvV 22,00,000^^ (M31)1/'^/' * "3 
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fc 'ms 

i ? 

jJj L \j\L. i/ i CibvC-jt> 

[£J^iJ' l \ i j\f))J'j)\iJ^)£) / ‘jZ e^Xf-UZ dC (Nebula) 
(Proto star) ji 

(^yCytP n Jt 2-1? t’lfif' 

j^ic/dt L:\r-xcJ:7 t~jt L _u ^ 

(J-yOltf TY ( jf'fi 

-—— 

(/(JjL^<L(E dwin Hubble) (£/ ( 

: ^ L^/cfl# ij^lf 
(Elliptical Galaxies) Ji^f6^' 

(Spiral Galaxies) lY l^vby^ - 2 

JjI \J$fJ^L- b 2—If *Ll (ji Jr^) 

J^ITL'vjI (Jiv<^ l/I (JWjZI '(jY- 
/ L jt £/"J^-c4s£ I^iJjjJx'i/', 

c IrUll^^ j/U^ (Infra Red) ** 

Uc (J^ Ju /U <Jj YJ jtf G 1 * S 

fc .-/ 

3 
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(Irregular Galaxies) 


J/'‘{Jl Ji'&f'jyt- 

u?(3lf Jl Jr (E7) J? jlfl 

-2 

V^(Sa ( 5^ Sc)(/(J^Oi< 

«£ J ^ L (/! fC 5 ^ (Jd {- Jl 

lj£<£~>liu£«L_ Sit^Ltz— <l~/J 7*£-t/\)s 
^jy*l*<d?(Sba ( Sbb, S\x){f$u£ttb^^j£b^i^jdl/ 

~(Z— 1 7\plj& 

t ♦ V 

(Jl 

(\£) j>\ ijjfa jt ij^ ij\2^ijfj ijj\ft 
Tjt tjj> t j>\‘ s/.’tjt (j fc^Ijf Jl)/" (Milky Way) 
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‘jlztf'jbJz’iS 2 _ o<J^s 10 k.J*~' < ^u$ zf* 

jt ^Orion Arm|M>l 

<L~ Jf I l<£_ Jly ijjj’cf'i) l £&!/ <-<£- d 

l£^yc[y *—</<=— d bjjjJls(Jjjjl/;30 '// 

(/i(Proxima CentaurO'c^T 
(J~ o5>^^r r d^'lr'^— Ifli^'Jjvly'f 1/ 

l~/J l^/l)50 >;/ 22 L,/4 J? /l£< £/^;< <f_ 

(j\s^ fCZl(Cosmic Year)Uu 



£/U^ (j£ vly£? (Ji; y?l Jy? j&s (jl^'l (^ L J~ 

jZ ijl- Lyrt JSifi (Radiation)iJyj 
iV-^Centaurus A. 

L 

jZ ^a <L- cji-u? ijj i<-furi c/3J (ji^'i y*iy^ j/iy 
4- l/jL> 

(Black jy^ 5 !r ^^&**JZ zf/£- >£c3U? jfe 

r^~? y c3U> (X Jly (J>y ijy^i-Xl .£ (Jj% *_£l iV 

>vyj%*_£l».j-,£_ (Jlf (jt ijiCentaurus 
^ '5128 (/J. c/CcVi/l J. I^C 
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^s <S Holes) 

JU (ivVV> <13 ^ c£; ,»f ^Ir U L/jL> ^ '300 cf 2000^1 

'fe-£-fysJ33 



(Binary 11$ |£j^/^>1/<s^75% Su > J £- 

Multiple Star System) 

\j~^f‘i jj» jt 4*41 yiij£ 4 ji/c— cJl 


J^iJr jJijXJeL, -U? 2—li/' j/~$ ’<ijt Z_j yz 

^L^i (Wave Len+h)^y’J/i_e^ 

-4UcXvj (ji f 1963 JzC <z— i-i Jt J 3ft J’&iJ^j? 

<£_ LvC r >'iCjltv' wpc^yl^f 

_t/? fi?ic/^4^4?i^4w=46' i/iy!/ 

»Uv> 7<£1 (JI / J^_L“lf L/(Jl><=- c7*4 \S-i—[f‘^ ^ ^ 

WlUZ w-^i J"~ ok- ^osJ^-JttL- If £_l (/\_il& 

<£Ljji.{£ dl^ l ~f~^~ 

6/\s’Lj» l£i iA 

41 ‘41 y ’ i /-4 ^ /»> l^ ^5 43 J u ^ 1 13 zJ 1 ^ c, i>Y 
f .4 . -4 Z-ij^ fi j'\ 
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ftH (Centre N\o,ss)’f///^Jl- 

J/>) A fCl fb))<C- _(jA>_ 

^>ddd^fl cfiifijiJiSu'i 

^ iji ^ij) <stjv& {j&^~ ~<z-& 6*! if~') j~ 

• ** c ♦* i 

-(/Jw/ 







_-2 

iff I < ft 2—yi^A d 3 *f%- ifJd 

UJt 1 J{>vt£ ^(Multiple Stars)L_ ^ /• 

l/dflf (Cast or)‘fd\jf'>y:Sffc (Gemini Constellation) 

lF^s fiJ 6 <£l 


S 


7 


fr^ -3 


? l/j~ if ’ffi£ 

-<i- lrIf l/"(Variable Stars) ‘t—jf fF’ijfl «i_ & J# f$ 

Siff »t ^ ,?) dj - * (J“ i?J if y ^ z ~ ^ 


<>jff __Ci »/i \&-£~ Cbsfjj d<J\s fj 47 ‘Z-'f 1 yF’ 

Jt <C. j><. df& J >> fej 1^2 i—j/^ 

ffy*. -<Jt£UJ» i [f'\7;\ 
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k.-'U'L'1 Yi<z- ft!—<L~ j)j^{}\> 

if'jt &i)\ _ L^ij^_ c/^i/v<J~ 

Jly (JyQ_ (Jr* 2 ^ (J’C L»JuC >.'£*-# 

-<c- C&si 

i 

4 L^ t>?/^/ c^c/lf L?> ^L 1/i^V^v> l/ 

(/ S£?' (Protostars) vvl^A/’ 

tj!py \j (ju^ ^ d >? 'c-[ yy^ y o. 06 % 

Ji^1.4% ^0.06% 
b 7(J>L? wjfju-^>ll0 (Ol (G? <-^/tZ_ I JjL 

v{/ /brJ^ t>? l£> >? Jb*"! sy?J^l *—y ~£— C& 

j>f 18 10 S7'ijs^y\jLiLLy <£- 

cJjfl y jt y>j <L~ ^j\7 J>} \J[ l~b a> h y. U? (^trl \Jj l> 

(Red &\ ant) svbryjl^- &>/&/ 

£- vvbyjy’J'b-^l 0.067 ob{/^ t^fv Jl^ji’ijL^lV 

j)J'&'7> tjj> ^7 * (J- i/■‘f- 5/7 » M 

jt ^~~ J'lj 1 ' iT-yjslf S <Zsj\7 '^rj) (_/l_<£_ C^* b t-fcXJ' 

£—) J* fJ)/‘ &J7 j>\ tf ')jt—J&‘ 7jl <£_ (/,Z_.tf 

^. M 
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^6 f- ^ & 

_/u^/f lOOiXyl-' 

y4 -c^ Jlf J^7/ (Planetary Nebula) 

(White Dwarf)^vl^4>X v ^ 5 '' J / l^vb; 
fa ivf l/100<=_ fc^rz^lrt./ 7>f \etjfr 
<£l %4.2 ^ %1.4 

/ & J~ {$/ f J> \ Ul <4-k ^JX »->p ^ ‘< 7 - 3-^ U^ J 

‘ ^ ’’ J'ifi<z— j/P) [f~ t A £>/ ‘fiijjs l’}£y‘ jt Ju& tV 
ft>/ cs, A7 ^>£(jL/U^-<£_ Jfo 3>f ciXu- 

i_>?£f'(X '-^f£-~*- 'lTc 4>6l^_(J^i—/Uj ’j> I<£_(^j 

ji ^A7[^c j'O'cl. u^—yi'-’i/! (^CjI c/'vif l~£_ ^ 

3 If JX £z~0^ 3 A)j)j\j iS^JSjAtL- Jlf T 

(Red Giant)f ll 1 * £//V^— 

t—(? t>? I£> jc^f. i jt ^ jl£ 97 I 7 -V 

(v 5 *-.-f- Jlf-* 3l> lf<z- &fi l£ 

j>Sm L (&*l L* 2_/☆☆ 

^ 80 Li 7^'i^-Ji l=^ L? J[/l^O«i/Lf-t'lf l/ f 14 

iji iX<f- ^ u~ 1 cT^_/i^ 4-/V Jlf »7 

X?*- ■-<!_ It If lX tM’ 7J 1 ^-r (ev lP-“ 
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s ) J lL) 10 c— L-yztj)/J?/ ^ f* \jf ’~^U^ i-lf 

c^vL 7 2—A'f J>*> £/y^ (X<£- Jr^ 

J" l~<c£ 2£ <LL J^SbrijMs 6</'$- Crv l^JUl 

l^y (kis/l (Jvlj 26 wXOyy^iJ^jjy^yO 

C *f • I, • *♦ ♦♦ ^ 

<£1 (Supernova) svlry JtA. ^fr 1?st Ij& J* 

2g (^L L £)e> 

c~ 10 jt '// <C Ja Ji Vi f j&\ S cM 

jUvbS'c^jSr^ 1 10^6)XX 20 

^ sf’.t'jt j>j& l^T 

L“> t^^lf : ! y y^(j'^r Ji^! 

(Red ‘^1 

fy*.-t/tZ-lfc4Super Giant) 

i/1.4 (ji 

‘sAj^lvt^LZ-jjZ ^^(/(Red Super Giant) I 6/’ 

»vL“V(4^^_lyC ijfUiji ki->k (^ ij^£^ j£>~0 tjZ &jy* i£ 

(JVVjZI 9vItP(4^’_^_ &yi\J^A Ajc^ >_Xl jVvy fbs(/"kS^iJi 
L L.7fcli^’^«2_yCL J^izvi 

I'f/^._<£_ 
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L 

-<C- iszoj UbK-s yzCl/'lO 

9jlv (Jl f$j\ \ 4.2^>(jl 

6 (Black Hole)^ ^’fc/fbei 

— L L 

c^lyl <£l \J~*'iSU Is iS l/L t/f 

i/ 4.2 /L^i/1.4 la&/J1 S >m ☆ 

uj^JicM <L- 2 _ i'/cl- f 11//’t>yi »jIv i-Jt 

Z_u^. wt> 

jZ&js*^ (Pulserl/^vsj, yjyiA: 

iJiA: (Jl^IvVi^'L? i}y~o> LJc^~^~ L“lf 1% 

. <z—foj'jZ _'IP* 

10,000 J/ j^r- lJ 

fa- . 

i j\ i >&si-~ijt Z^ifM{J2^u~ »u My^ji 2tE c/jzi 

j\)c— 

if 1 ijl 2—y:£JtJ' j $te)j'£—^) {$? ~\jf*-f j&\ 

\J^\J 1 Z-h-j&tL — ■£— \j\ tl^ss l^l^(jjjJy‘(3<i_'l s‘i—/)’) 

.m ~Uji zL Iff »jI (/•**" d'l <z- Jjvly" ji?y* 
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Cygnus X-l L 

f ^ _ & {J'h'ii jfeyi f^y sUkjTf J> ^ e - _ ^ 

*»4 < j\sj\sL^j'\j»'fy tx frlfX ( /{fj)i tx lr If % CfG> 

-6tlr/< 

<z—jI b^iS'ijj' fiiihfl>S,iL-\J\ <L. ytZ — f,^~ . 

t/f J/l f‘b^\ ^ J"x ^J'j±jsi)\jL?$S\j\~\J1 i fi — 

ij\ <S^itp »l —^y f L'Kj i<^_ ij-iScf" 

I ft) y^_ L ifJL ‘ciyjy j\_^>»51 IrU l/" (Event Hor i zon) 

sjpk^ 3 £^'&y<L _ fa fj± 2~y£-. £sl *C. 

<u/C $9 jf/f'JSu »U (\s i~bL. >f\?L cf 

u r ^l?(j”i f y\s lrIf i!f frX »U wl iji? lrIf 

(*T <£!<;_/£-“ dUJ^_ L“lf L/Jl>-£_ l“lf tK ly 

L“lf £- fJ~^(5 bJ& ^ 

(Jc^l^iL^lJyOjMlI^^vl^./jIttf L-by: ji (j’l£)&> 
ji _ a<£ 1 (jyi^» UiJ'UiC kS^/i 'ffj 

cf iM>^& e u^i7_o{? f u l/Ji> 

(Primordial BlackHoles) J-*te »U 

_<£_ Jk S^J& »tr <3 r 

.(Cygnus Constel lationJ^Y^^* 1 ^ 
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b'si . 

»U i/ k-vt 5, (Bl ue Supergiant) ^ I id. *jTi j)I 
{J~ 40 osij \f 8 

frJftjti Z-.I yj "bjc— _ 

i t • ? 
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(JjU I (fsj ZL Zl cfij tjj\a£ 

Zl Ju iJjjjl/; 30 e~'f/<L 1 (Jr^ 

(Jlvil 9 (J^ I^Lff £/hy Zllj 

vUi ‘Z— >U ^li (^*1 Zl (JjvU 1^Zl 

ijt *f/<L. (J^l _<£_ (_P^y "j>\ icf'y j£\j «l> ^vr' 

40>iZlZl f0< fC^l 7 £VJ y^fl (jl lik^4 1 ^ wZi 

(J L* iy Z_ v J Zl £0*^ (3 ( J*'l \Jj l> Zl) 50 Jif 2 ) >y^ 

(j£ (^ \»)[ i/Z_ iji/ili} {Xjc^etz- l~/U£ 

j<yZl)40 ^/vr' 

Z Sd~j £ tZ 2 10 cZ^iX sif l (^ L> Z""£4 Zl 

745 f^/Sj^L rj 'l/<Co< > 'f^>il/ 3,30,000 
109^ cfiJJZ'*- (J? 8,63,000)/^ 13,92,000^ 

-<£_wlvt01)13 
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L^jjI 




/^>y (j id ^/jr'oyy (J^l? ^ ij. iS 

1 / (Sunspots)‘^j£&r’(j^‘(jtZ-j(JlJj 

O'L- T/^'^XOtv£l uLjt 2 -j* tfvg-hs 2 Lf^*#U 

»» to* 

tj Jl \2*j\7&j) ^iJjfj cJi <£. I^jy' - uj ^z~ } (JUj ®jj" 

c>lTd! (Clr Wl ^15 3,600)4/^ 2,000 

(Jv.j 5 JH 1 ^/L^_ ffijt}yi cX/i » 5 j UlyT 

SW’\~fc‘Jj, c*if.£-\J}r?)jJ^sf£- cXX 

iV-t* J/jf jyj i ifj^ 




(Juj tf <£- \js S ^ 

it , 

*1 £ 4c 5 (/^a- (/ ^ ☆ 

(Photosphere) 


2 ^-j 2-~) JUj oP^if^y &y*£-’b)/J\s , \\/ t 
^£/. 7k iJIj))/?')?’L- fbJjt Ijt (ji *4990 &>/&? 1 ti'cJ 1 ~L1$ 
cl&l i— ^J* > <z—J ' 1 cjl (U^i_L/ij>L5> l^jjl jui 

J/V -j. \$\J\j)S 

24 vfo(/cA/lXHi^ 2 d&^_e£ 4 ^^(J^^ 

j d> 35 J bdi 
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l~lf L f (Photosphere) J kvr' 

(JV <£1 )£$[Jife" ti Sft (jU 

(Jt/ l|t J»*yr ^TlT£/vr'-<£_ k^l>i 

<=~ j U 9 /-^ Irl *C ^1T Jr 10 k/ jC i 5 >Jy: 

ITU l/ ‘Spicules’u^‘J;2y 2 ^Zl 

Z-xJ^yPCj?- 9,000 )/?/ 15,000 IrC -ft 

• ** / . 

(JV^ Jl (Photosphere) jUs^^si 

J JUsX^Pit/ (Chromosphere)^ 

t//i£y>" c/1 fc^fj ^ ^ 1 ''ez —\y vj^ ^ U 

J^JtJ ^>'|fy (Photosphere) Ju j/^ c/Ojj 
☆-^C^ If l/ju l~lf 

l&v//; l jZ*iji{ ijic S £?'*■* %?[ Jy ij 2 ^,t/jJ 

kicj/iji U> jiyj (/ ^jyt»~ft ‘Promr\er\ce’jy^ ft 

60,000)></l,00,000jUWi/^L^Jl f ^|p^/^ 

1 —ff'-jt Jr y fl3f 9 J y,lf yjl Jy^* 99 -<£_ ((J^* 

• cf jut »vL&' 

ijbvjl. ift/~ft IT If LL [f‘ J>xr ^Jyf ft* c^<: _* *&*<£- 

1 k—C-'i k^v^yv jF’^L J^yy-- 

fTy* J 1 j/T jlyi Jl«*'!B / 9y^j 4 
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- Jt 'AJp^uZjW d^i L 

ffj ! 'js?.£ r (Co ro na) JL 6v jL/ d>/- <=- ^ 1 /if*- ^ 

& fi s fi 

&S&*' (Solar Flares) 

<L 1 d*? 3 ^ ’bd y ‘ i^O^ 1 ti'di-di cA/ 1 (J~ 

Z_U>? vU^ Is 5 ) »*i jdlJd Jd.^ j>\ Ir^^VZl d^tf 

d >v 5>^ ^/>lf yji 2—* l jJ* A id~’vb-£ j^d^-y- d? 

-dtlLJ'bj\rjij&,lj%t£ (Radiation) 

,J^- ^ 

\ jt (£ fU£ b£/ wJp^> Jd £- \j\ cTcT 

>Ui <£_ >U <>'l> <f. (J) (J^ <^/t Z—yt(d-M 

-Jt Jd-jdi )/j)\ljf£d dt l £- (J3VU73)^1^^>L“ 
£— \m T s , ixj)\tL- lXiSi ( Jsjd^dd 

Sdd )d. iSddbrJj’Sd j y'~dj- [Jif/d~ j d ddt' 3 ^-dd 

■<z-dt£'rds 

C,w-iii t/d -i i dj d? -i 

i/'j -vi d 7^-v 6>-i v 
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☆4-ix <jAf -viii i/^^-vii 

U isV.^ (Jl 

^ l~£_ 

^ (j£_<£_iru 6 u£i/i 

L»vU c/^ fcVj^ 19 99 ^ 1979 /f_ 

J* Bjf t$£2>JZ\Lj» <Llf £_L Lsc-fydL *1992 

120)>^/200 

gvu/ uC £ ij/ 1992 ^^ 1 -^ l^jPJ/w/ 

( J^V" 40 w4 5)r^/V" 80^8 Lc/> 15 ^ 

L 

^i)/*^. * jt ijyJ^tZL- tS {C.iS^fUzi'fo 

/ 

JS 

My Very Educated Mother Just Sent Us Nine Pizzas. 

_y l/Vu^ c^U>U>L” :^L £~^')\JZ>}j\ 

0J’(f' l d&‘l j 6'S J £ r ‘S^ ‘A*—Z 33 WfiJ~ ^ ☆☆ 

^vU jir- ifx vU£ c^‘vjI ‘U*4’J^ A930 jt 

j- Uk_J -1 /[j 'cJ'^Z^jJ’SS>ZZS ’/ JAj-A U tjc;Ulyl 
JU'lyly JjvU jj^jL iCc3L>y JV^C ^ / ‘U?/^(Jl? : ! ./<c_ 
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<14 IrU v>/L [Jlc _/L £-{$*"*\& 

L-y: l ^ ;& I Jl 4*4 £.lr tf*J? J£ J l- ji/60 

^j\ji)fji\ L/ftUkl >i-lf jtj£; j££lIL i_Ul 4h 

^ >"/£ 4*4 j/j <A! /if 5 ]' $ 

of. jt 

{j^'tzL k r 2-Jj\2[ J^/ji>Uv^ /f2® *2£-;fc.2<£<Ll 

c^u 4 i /4 

<^0"fi% /<^_ J/v4 y 4-^^ t( 4 ^ 

£> cJkr is <£.)\f'c^- . 

iJr4lj tCj^ 4^^—/U^y^/4>vl> (/Wi) 

‘if '•A&i'V JLoj wlJsvU J/j/A£y*cJl£*l lk^l(j2 / ^ 

-<£_/jL jft 1^ 'Planet-X V/vU^r'j^r'-lf^t/bf»JJM|^‘fc' 
J ;^i^>^_/(^M-/)‘W’^4L“i f i;y//io^‘x’ 

2 k. (jjvU^T l^-^kji/vykJ/i'if 

iC c^i (jy»- , k^- ,l "7-/4^-- uy 1 ^/ i—>i^-* 

/ £.* o5L by;l c^~ (/' li^y (JjvU 

—tvifvU?l yl.L? 

t t 
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4 *** •♦ 

-¥-"— 

‘<£_ Ilf b (Asteroi ds) l«i 

Zl {J'j>\ 'fj/ ft: ,£_ jt £)l-(jt Z_If «i_l (J^ (X 

li; ^ l ^~{Jl Z — f<J)f>f, L .1 fyjy'jt ^js^S l£ 

-^ ( J^58 5 )>^/941L,<f- (Cer es) V !r 
5 >*l jl L d-j\? 4 < l/ 2 _>U,f /£ Irlf l/^ i? 
c/y^L -1/ L/Vf sb C^L <£l 4 (JyA* 

o) -ly ifs^'y/ L thi MtC- L^i iC c/~ j* cT1^ '«' 

f (^_5L (^ \JZJZZi-1 _/yCs^i(jbi 

jyy «iJb Z~y^jZ c3u* cTj u (J^y jyy iif tK 

7^ I yiy* 2—y~ v lAi— -/>*!<£. -1^ i_^ J iby* 

-JL 2_l Si—'f/ [f'tz- c)l jZ j!7. > ^?)ZZ 'f\/ Z—jS cJI 
~>r isO^tj i s'/iy i i£f'f\/it—‘v. 

£- j'l \j < Jl iji t/y -L/% tvOi>'! ci^ ^ f 

j i_y^ 4 _^f' ZL-^iXZZ 

$ ‘fajy‘b\ei-i£. I jZ)£) fUzi L_yjH \JbX£- iJ)j b-' /; 

)X<C~ cf'ijZ >P.7c _ /bvlr<i_ <LS(/! iji w^bY-<£_ svl^i-Xl (/<Lyl 

[f^jJZ J^Z^.jZ^J^d^t^-UZ^-ClJiJ U^Jjlcy 
J* jl / //(/l^,^ (/"(Jvjj »b 4— ^ (^ Sd^st Jlf (jl 

^.^ 
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if Of ll jj>U tLI Z_y Uw j£ Jl>^ G^U& 

4 4_ Si$7^tf{ds£ 

ix~7L 

_»__ t _4_£_ 

ij 1 \j j (jy^J y-T siiitf <£l iji v u 

l/ (Meteors 

tj^ *?i Of-Ut I^yi £ 
-£~ I ? if*? il? 711 jilt?- 1 %yt^f££ k fjtfhti~ tsi£\)jt l&if&tj 
L ^ jt^Li 

ijt j£\jsj k_-J I? j>£A iz£-jt Z— ftj* t> &Z /£" Z—yi 2_y 

Z_>7 Ji» U\f 

~~ l^f/ 5 *-._<2_«jJl^2.69 ^7Sd~^U £^f o7^'^ 

Z_if ^_l jw^/Zl o~j ‘^7’^- -t £(Oi 7x7% 

iJ/cji j?i hjK £f\<z- 7^ (Jifi£ zl (jji ~jt 

d" f t*y di-£77~j7f£77 j’j“ <z~ 
cJ> 11/!-<£- JjfwJJ 67~J^ 40 

^ </£ J^frt£ 4Llf ^ ^U£’! lWU^ZL 

^ -f - 1 * l/t -c A-c/l#* /Ju/,H^ ^ 
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M M W / ♦ -•'♦ t 

(J ^Jz \J“~j ji \<£-j ^_L^* jl?y 

? V ? \ * ♦ / 

J/^^^(J^_^l~Ul/ (Meteorites)^!/^/^ 
(J0_,^_ („^<I— /,'<£—.?<£_ tTyCy 

^ t *•♦ ^ ♦♦ \ V •+ J/ ^ ** 

p ☆/•<£- \p h f ^ (Arizona) fc>x/< j i£/ ( J^c//^if 

☆-^(^ 4 , 150 )^ 1,265 

4^vbUj 

☆ jyCi I t_J>£ b) S£- L“lf ☆ (jlO (J~ <☆ (Jiv l~vU i 

(Dirty j!fl"^tjt Z->r lF^> 

y<^-k-c/Zl ^vr , »>lr>Ui J/^ L“lf l/ij^ Snowbal Is) 
(Coma) Jj L cA/ Uc »☆/* ☆/( 

iP^ y J*> /£$£> ^f\ b'// _<£_ ipj ijt {£ ~(yjy 

JbLHi-Jp’&bjZ byyi ’c^Lj if/' uX 1.265 ☆ 

☆ 180£U- k f\y. e- ^ 1 i>y jjl «l4 _^_ ^^-JL i _Lk 

S jfcjilt-J J Jl-yl r, 50 k./A- Jf- Irlf L/Jl>-^ (/ 

L Iy4- 13JV ^ 25^140 (jt/b=>U 

<£1 j)A lyi ☆ f lyTliC ‘ i }[^^’ bj /1 -Itf ^>j (/L? 

A^l/ 1 c^diCiC L“if ’b^f, \>f,<£- 

cy[j) ijHf-1^91 ^£^^f^fj\J3\fyid¥ftf.x,\&Bi\. 

. ^ 
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))IJ\f’c— /t/ftilO (Coma) will* ^JjI fc 's: 

h/Sy£ 

^ IrU U [(ji L <£. lM~vU j 4(JP<=- of \& ^ 

^ ‘Jl Z_L ’sJfijk (Oort Cloud) JjI I bbJ^ 
v I/4— ^ Jj t Osjib \j£\$ C £/ by ^U-* i/J l'- (J^yP L/y^ 

?.l — /bUiJ^ [/~^S 

& If (/\_c } i*o bp 

uk jUj <P Jl> (jCl (j" (JbvIT vUi t-J^l*** 

\J)f>f,P bjpfy SP‘^~ (Halley's Comet) 
fk&—j bU j fo* ]// J U 76 

>uy^ tV758Pp<[f\Pjpjk/yL .(Edmund Halley) 

lfi£ljj£s^ U* b uJAf^vr' (Jl /1~ 


Jan Hendrik L^U&yl&j 2 _ bi_ 

£^j\S>ifj>\<j£ixJ-<Ji'i it! -\f U//ffc£Oort (1900-92) 
ij‘ CbS£s>0'\£Jb p 1.5 ^/vrOBfbs 

^.-l/L/cyL^(ji, 1950 ^L^ 

Zl yU (Jj% SbLJc^< £_i.£ BvbUj '-?P‘~~f^ 

Pjt Jy^s t^f&M^-Ofbd^-k Ts flip's?! J 076 JO/;£s l 
.JU76 */^J^^lX>ijM682 4=Ji_ 
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(Parabolic Orbit)vU 

tL Ji\ Jsi 2— lKj/lT<L>? (JV<£l 

fufe _/irvUi-(j>? Z_UyCii<^ ij[fUz) <£L 

f1908 ^ ^ b Jt\ iS‘ id ' 1 - 01 £ (/ o^4-/v>JbU 

wXlji (Tunguska) IsCuJjij iLiiolT (Cd ly< <1/ )>? l/v 

^ (JivT^>>j <£l JLv if"/ 1 jVj £ 

'fe.-yi z^Cif'z— if* hi — 

S 1 M « 

0-0*\J~£yt*1158 M 

Z_ I J'^jtijZjlj, L—l &b )f,£— J^jyjsi 22- j, c/j-" s ^_vtvUi 
cl- ijb)jij"Lit*—c/2i fc/jy/f 1986(Jvj/6 * -Ul 

yHf *_<;/ Jl^l <L £22J"~ *-2222 \j’\ (Pr°bes) vl£ Jl£ 

15 2\J\$ ‘f/22: $ lZl(yi-ij2/Jl'viy^v^lyA^jl^>fclH^(J''l 

(?Z /t'vUJj'L^ (J^/ tZU /<?/8 JO^.ZZ/zX 

C- 2 tif \Jm L jAj2- Ju 79 <=_74 yr^ 5"/240 »>l^ 

f£§*.-tf<£lfU6u^2061 

Zl L/J (/t ‘ISCaiSoj jZ"’^ !j (_/t I—li« iJfijySjL TZ— Zl (Ji7 iV 

JcjiS/i/aOO JblSiJ*-lxS&(^^J*ju<>1908dj:30 jt Jlr 
.v/Vs * —lZ* lZ ^-i y (X Uj (J>y vji {jj (Ji> (Ju i 
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*?} S'S £ S S~ \j * \$j£ S S ' j 

Sr\ -fe-J U-^(3 ^ Ir/A"v CO (JUf (X J L IjjycL- 

*S'\£- Sk. S^>’ S/ S Sif.S yu~ (3>*j 

zi vOvvji (X ‘'fajy' “~ $[fj S’b jy ‘ S 0^^ 

^ c3j (Jvl^* l/f l/Zl l^ 'zf j£\sS j\)jS r^ 1 'yjji 

4~<£->^4^ w l^<^3.(J - ' lyjyS')‘J~ > 

StCS^b2—S! ^ cfij'S— J t>L w 2_.bi£v(/(/ 

(0£LiJ?j))/£S4Q jt 

J>'J jMIp^L IjSa J)t •^ > j>>S'.^y 4~ J SS?j /1 -00 0 vi I c _/-C I? 

4*1 \J)j£^ S' £-\p) ^~<£j fi J L 

SJsej&ijSjii:S* ^S\)"\ C^’jSjiSi/e- 
CZ?4_^LI (J*-2>> f 2000 (Jvr? 19 (j£ (/< JkJjb *jTl 

>f SjyjZU* 1 * SU’S'S'^ t— f^<.}> | —^ (J~ 

~JS \J}) > Sd~' j SSft’S.&-(!— 'tvu >S'l—f 

S'jjij'y ijt u? (X(ji SiS^S Sj S ^ S<z— lJ*- 

(Jj J t| ^•tyfJl/*)_<^. (/‘byO ^ITi^’L? J/" w S $ * C b 

{.?■ . (.2000^19 


■^CsCjKi?^ 23.4415° &SS^£S£-jM'£j'& 


www.MinhajBooks.com 











59 


iL^Zl J^jlSJ )^/(Sidereal Day) ‘<Jj (jyCii/’ 
i-(J 57^ $/.£ <£_ jOi 5 »J l~U lXvP 

l ** ** (, ** — (, ♦ ♦♦ 


y (J/ ij~ *-')/£- '(^/jr'c— SS- 

^ (J~ Jy^y^y *JyCdJ (J~ jyj/ Dy^lfi -<£- IrT 
^ l^(J! if^rVJ (_f I w Jl j>)j^ f Ij*"| lz> i?-Z_>r 

if fly*-! Ji> Jly 91y 77 - 77 ! <£_ y/i_£i ~Ul i/f/ly* «JJ<=^- 

J l>(J7j/^^L i/i [£>? o iry ijuT-/ c^-7 (J>y ij) > 

c,s>WJi/< V\V 

l^U-^l Ui (J>y <st- A'li-£l fi/jy'{S > T~J‘ 177 ! 2— if 9^ if-/ 
W J^/C»-*_lf JtjL* if^ 2-/^7^ Bl 

U j j? l/V"i"^/ jy ^yr* if/* ’jf/-7^_- yi»v (J^* J'l/tC. j \}j vy (X 

t>r *-*>/£-- 6 £/^’4r- 6 AljAA fly*"! k>J~A 

^ IjjiZl £yr"ilf/*77 I <2_ J I (J“ c/^-r 12 IJyJJ >JJ/7 |£_ 12 

<L_ 1^ (X(jr^iji (J7^7jj tAj £— flyH ii> j£ LzJyif If^&jZ 
isijssc-Aj/fjs 4Q'<LL L- VI L %£ if Jr Jr^ 

^L£<L/Us. jlXAf^£&A£ 

f?^ _e£ 4-7 fc3j(jy U* l^PBp j*/J9- 

o>7‘ Irlf l/^/ \j)f \S &tjfj 360 (Xcf/ /) ‘\j> J^’lV 
JJV £f 24 b if^-f- 04 7il^56 <^23 

jf J"! -<£_ t*yf jiyfji 7 j ^2 '7361 If/^ifc^JiJ fetf 

7yCC ’fajyjf{sJ?{sll. J3yfj7 /iSj cfcjj'f - tK ± J! JUy 1^2_y 

.( 3 6 0 °) y* \$j$ 7jl <^_ (/<7 y^ jjy 1 ^ 
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<L iL j>j yjv 3*Jy (Meridian)^ 

&}’’£-1 S ‘di 

$£ 24 b l fif/’Jtc- d*>^04 vil^ 56 < iff 23 «=~ 

L 

J% i-£f (JwU <i r hJ',£-'fc/jy‘{yZj££- (J 1^1 si (X 

<C^365 y*£ (J^wT) (j£ vU £_J ijtj (JyO/^ijZ i—/W 

•* V £ ♦* 

(Sidereal Ju- J/"by >y *^9 <<£f6 

^ si^-^t'bL/t/^Year) 

(Precession)l^tytjby 

<£_ fc/jb'l l^fyi<£l c^ 1 ^! JL^I (Tropical Year) Jb- 

Z—TZl y*' y 2_y> uZl >X d- djy » uJr 2 — f\S j i . 

-<£_ ’^yuXa'v.X t^-yi 

~ijt Z-^vlbjy^'56 y>! 4^y > 3>/*£^l iL<Z. 2 —Ay/i_ui^ 
i^04 yi^y*56 ^23 j£ Uj^/j jL J}/&fJ&-j) 360 
iji tjXi—/‘))iiji XijX vj 3 61 yjl £).* J^’cjj JOi^ZL ji 
J?’j£ jr^^jy^/o'!-f- l“lVV(/A^ U0<L*i_ 24 

f. ._^_irlc- uSr^ cJj 

3IrZZ. ^»y6 i_i^ >L ‘Meridian’lV 

£_.tfZ_vyC^ (Zenith) [/Ul lT^— L4 J 3r?’/ 

fv?*-.-f- y~ o>X^ 
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OJfckO tv 6^45 J)i ^48 <§£ 5«1^365 n jjI 

-<s_ l~ U L/J v j l> J^/J‘ U ly iH’/il £ 1.1^ 


(; I Iks)di 365.24219878^i/jU 

^. 
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r \ 

(J^9,718)y*/l2,756^*/l2,742 :/»j \r'\ 

12,714 ly&J? 

(ft// 5.973 6x10 24 )^c^C^ 5,9 76 :c/ 

(J^l,96,935)>^/6/C^5 ( 10 ( 066 V-> 

(^24,859.7)^/40,075 
(/* 24,859.7)^/40,008 

( ^/L 59 )>//15 VjI 

5.52 :c^l/W 

(dJ^l/ 5.5 2^/jit/) 

^24 :^jjl tJif&J 

23.4415° 

/</14,95,98,000 
(l/9,29,56,000) 

<Jj365 

V 1 / 
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(The Crust) -1 

ji' iS <=- U-Jfc * <^^Sc 

is&jjy 

(The Mantle) 2 

itrkjZ- iP^y (jjfeiJs? i £ I j £-. \jj \f 

(Outer Core)9P/* -3 

(Inner Core)oy^/* (JjjXI -4 

y (Jyjjl^jl))£sz £- 4& } U~ U^ JJ iPi <£l 

y£$ 6 f4&SiJ?[p'%y)'\£-\jtj'fe 

._<£_ iJh}v 40 s)kj4fc‘£- 

l_/> y 4 ‘j>JP' , ^s^Jc*4&ub £_ C Jjif ☆☆ 

f.y- .2,800 


{.?■ . ^yC/z,300l_/{}[yifjlititfc 
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It U t tgC (J/*y f bi (XJ/Ui ^ (J^* 

Ju j^y" 60 k_^v)4 &/Tc£ j 

-ijtjtjj?) (J^<z~jIs‘£(JjjL'2~s£J~s£' J^i a/Vj) 
i—yi i/*4j ib |^ L c^Zlilj (j l^iV/^1^ cJl i—J^liT^ 

i__ 1 l/!-U |i*i_ib.)Vjl »')<£! _JL 

U 'f/f/ J[ V'{SM 

z U/fc- ^J} A L- u**iZ/r>fc£j. ^ ijy-X *j} 

£/b [f’A '-f/^ij^-u^dv J-rfct^iJ" tofif -?% 

'irkJ t Jjt^J\er 


{.?■ .- J///^/ 2400 t/s '// j »j* I ☆ 

<Lk L~fJ}f)/li&y'&)<Cd¥faM[d\r£ tirki* 

'if Oil) 

jt >?.’) s. _/Uvlr^_vjl <:_/U 9 ^ ^ cf^^C J?L Z —/vl^j 

* f,-" ^ * 

l3L£l (/*CjI £/l_<£_ (Jvb< jtijif-L- I 

S)l£. i_ I y-jJ’S Ty'^l^iJvL^ iC c^y 

yj £jji\&£. a.’’Z jt ^jy"S>-jl& 

6* c^VL'/L'il 
. jjtt'jZ 
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Jj L ^\zs\ff (JUTvi* \Jy£‘j\ji )f 4 ^m\ tjtj'jf -1 

*—Jh i/ 1 & 4^J~ ^-/<<—/ } ^ _ 2 

ij^ u^‘4iiSf> ^jy^i (J^ ti i£i Scfij 4jtk .-3 
Ijt U^ ’ZzXf {./-bit JU’J v 1 / 

-1/ 

<^i— l^f '-jJ’S fc&G-j&SJ# lSlJ~j‘j 

cfijijjj j$ ji ji^El ty^ y? i^iy 

jj? ?*£) __5uLt (/Cj l<i_ jlJ _ (j>f J^l 7 k> ii^r ci^dl^S b-'tv 

s yy^yi/* 

(jU6 £y c£ -/'_’ jy^ (/< ~u£ 17</»/"2_i 

(?y*.-<£_-> lf,£_ uJisj/u 
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3,84,400 tc/>l i tf-j'S/ fob 

>15 fj\ f^ >; ^^1-^1^717/(^2,3 8,7 00) 
4,05,500§p^i;v;l>/ 3,63,300 

7* i/ 8i 7>> >77 (< ~ #> if* ^ k-.^ 

«=~ 77 4^vU ti <f_( J7 2,15 9»/ 3,475 

27.3 >/>)Ltb/>>;>7-^l/ 0.27z> 

>> | -7 <^>7i>.y^v -> fc7>y >(j7 

☆-^c7 

L 

& u 7> lv 7 > Jtf i/>/> > Ji;>>y £ 

^ >y >- > > T > j-£j 

27.321661 6“ 77771^ \){sj! I (J>ij>"!f'^7 

27 L^T^C^^ijyw by wT 2 -" l$> (Jj 

J\sj£\s£-\J\<1- t f\J)/j$^\J\J?.\J?.~iJl 2~yzijj) 

$ > i ^ j^sj $>££~\£j t) 

<Cx^jtA969 

7i>»> l^* ^(77i7 1 sU i— c>! 7^ «L.*ry 

f>-. 
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f (Mar ia) 

ijfc+lU ^(ki<rl(J>lj-261 )i/c^-163 ly^vj^ 

t?v Jr ( ^4 ^71$ + 243 °) if 
c^;(i>*U<L Luna 3 Jl2^Ji^(j>v^^l959^i^ 

(“j** juf*\3 <= -- 

>£** (Maria) 

ijLii_ Jl yiy ly >1 {}? jZ A969 ijO{ ^> ~jt j$ 

y cjtj 3rd?(-2 43 <>-L/«,>£>^jyfejly Ju ji/7 ^> 1 3 


☆☆-t# 



'c-Afit 



( 2,159.3) >^/3,475.1 : > 5 

0/ 0.012 3 7.349X10 22 :^/ 


wUl/ 3.344^ jl 

3,84,399.1 :<J#^)>b*WJK? 

27.3 21661 

243°F 117.2° C 

-261 °F -162.7° C :(wi;£_4J)^7iyi>7J 

f*iy I Jtsj J Jj-f 

l A yy (J> !£•!<. i i /l_./7* 

(J>"lf (ji i/j< Ji\s£- (Jy£ 

.J-6 J* t-y i/ 9 5 9 J JJ 
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L J?-* sji)* <L~ 'sj^c— cjt j J>‘ U 

b_^> >*lf-L^i S t/J (3^! ^ l/*— lT^/ vr'si 

ijl J, <$■“ f J£- l~lf T C^t^J <£l ^/vr'y^l 

Jk_ C^ U Irlf l/ (Conjuncti on) 

«Jb (Xl/1 (J~-<£- t*If^cJ*ir>> *>y 

Jj? j3vuJyk|^C L 

Ijj^/lj^ijlf b>o’(^"y*!y>fy (/ Luna Program 

Jt>-f££sj:bjj:ijj:i<£Jl'10 j£/*S l/c^i^U l^^ 1960 i_ 
ji Apollo-11 /.1969jj>? /6 j/ t/Vu’ 

(i>* !f cb i 1 LTlj/"v f b *Jr>‘ If j L I)? (£/* i Jb ir' 

hJ’tii-J? Jr~\&ji Jit >'l/ ^/’/l- SttjU?*_X/ iT 

fl969 jlbl yf^ 

vlr'jl/l 6 JCC i/VlUrfl972 ^ 

\J\ 6 Jl 7j I 2_ 12 <z~\JZ rf'iL *Jc£\g>\}\ 18 jCiL 

jyU b L“>y £ f1972 -^jJ)J$J Jil iUclbjj 

.JpIL^>' if om 

L~k 0^*1 y<~£ t//>V^ -** ’&jy y ’ifi »l (J /f L 1V 

!/> l// ‘bjy’^h Zl(Conjunction)cJ 1 / 

>If ifu&lU'l . ~^<^L (Opposition) 

.^ J^‘ ‘£- l“if f ji |j" <C- (JA> 7.J! ^yjy' lZJ) <C. I J, 
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<£l l -jtjti ti- IrU yi Jl?’! C^J*/fjjy'- 

cL\-c- Jif tjt l/ 1^ t*if i teifi h-^ 
iS Lj^>i*z zi zi ^ c^/>*if ij^ 

>/,<£-’fc/jy's) ijt .(^vvUI$>'lf / J*<z_. r '.j>j-Z_ I 

^c^>*t LZ2 ss A l/.^ 5.15 0 . J/J/ 

c£Jvj I bjve- k ^ ^ 5.15° w IS 

.-r 
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r ^ 













77 


jt ijjijt^A Zljib'f 

V'u&fljl J? b'S Olrt - (^ 2“C ^ifu^Ly( LsZj* 
-i/Ul 

J If ijli/^ 

t/c^-i£ y c3 ly lTJu (J^y^ v)16 ^ 

lf'^d¥i$j\stfijj\aj^sJk cJtj^}/’^ (Radiation)(J>j 

«L liKf Kj^" -/£/fjy 

UyT l£^y’ svb- c/y <-</ <=~ ^ <^ <d £/v>"4 

jr)-<^£jhy (Proximo Centauri) 

(Jtf/flt* l/\^l ^ <£ c/llf 

l5^ U~/ c — l/'UT jt c^ftL- 

V'l/I-j rfej>l/ifi )^dyb Lc^yjj c/^* 

[X L i_Xly sjI i/*y 9jl c/vC- 

^_ji,jj/ 5 '^.(jf iy tf‘ 

{■?■ . 
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blri-CtZ-J\/4 {jt (i±? i^lf ^ (Jtj lSi/1 

[fi'j iS\J\ if~) & its Jf.lt IL ijjj 8 fi bjr 1 

‘Ul J 3 & Uf <=- /Tlfe t> /)_( <s_ tffjt 8 

iV- 1^7 C ^-c 6 j> j lTJ b" (Jv jV(J^ 

^ f 1924 ^_/l tfd (jy.1 

(Edwin Hubble) , —^‘-r^ 

ifif/ii (j^ if (j^ u cfvb? ift-iiffj 

iJ ‘^/t &) {jji !£^f 

£<£-%>!ijtjil/jt Jfoi jt ■/» 4< 

S<^~ (JUj lyi~£_ t*U il fc>? Jlii iSiji jUisjilis 

|Vi< (,/U^ ijly Jiis Jfis 2t?[ JJi ijt n£f 

IjakiJ^lJ^^li l)bJ— If LL ijJitC- J'i^f 
l/’L tftjjijz f c^-j jWfi_ Jf/ii 

<L l/L lfsHvj^-d^ Z—jifJlsL. (Red Shift) 

(Hubbl e's Law) ‘J^o 1 y IT ’/if'h Sl)J^ l> <L i 

(Proxi ma Iff l fjJ.L bjsfc 
4_^/f 24.68 l />£. ‘<c- Jls ijji 4.2 li ^ ^ f Cen+auri) 

y iililL 8.3 £L- ‘<z~ tfjU'Zl (Jf 

14,92,96,644 9,27,72,934.58 

ffy*. 
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JsiJr'JL X'^2 LaL i/ 

lrUl*Ify(Hubble 1 s Constant) 

y<yv<iPl tjjf'fXli 
mf.y'iSuy£<£- \JiXfj>\ IfeLjiZl (Doppler Effect) 

A 16 /^ ^lA ^f^Lu&c£ > AW 

☆ -.p 10 ^5 

t^U jX)C— XLf-X i <j>jX Vh&ki&jSif’fJnA 

ky^^JlA^^S (Big Bang) Jl&j Ifl 

Jt/! -f- ^ t-Ji/ ^ t/ i 

■Jij^ / L £b £j\£~ iJ->jyJ &*<>■> is 

<£-S £Sl A^lJjOjjZ Sift s'2— If Uiwt^(Jyi<^ly^>’L 
-£-di X4-S&Ji4^Js.J>}X : J£‘^x<^ k £ J X> 
X-'-jJ’U*- 1 (*ZvjI J/l(jl^^9vC^(3/L»eDy^Lfi 

C^lTi i/i J^^lf 

t/j ij^'y" 6b X c^s 

^u^'y'SiAy ijb fUziJ— b iJj\cu)\ 

f 1, Xdi X X ijX^— j^<z— X 
ijjlfl X-3 1 ? dr i}y iJa’u~ ^X/Jy 
X’u~ &X lP L-'&y 

Xl-Ut3l?y‘ji 

l/^XXuxX^ ( l8 ° 3 ' 1853 ) 

<S^& X^-~ X\J * Xj if JrL 6b Xe- 

. &\rlti'JLCii}/- f&l j] ^ ^E£ 2-yjj/~ X^X 

l&J'iAS+tfltAf 
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f l/y L v If j)) u vlX iff- tJC^ t>S^~ 

tjWfd > 'Ji tfjt-) 1 h(, j>) <z~ ft) c^y! <£- 

% l,/lJ) 1-lft-L if- ifu jj*,/<L 

{.?■ .J^L^i-^^CRed Shift) 
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JjiJ^ 


♦ ♦ , 
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ly iSlSLijZ ijj^ljiJj ij£ SSSS^l 

^jy> & Sul k Jn4oo 

'■£- SuL <=- LS<J} £SS^ ft'*" 


k&^ug/fO 

j jJsli <& 

kS ul)/[^>>4 UjVl£ 

L (J idji. 

*> .^ \)bkL(mik 

^ jr ji* 'in -,1 ^iL' 

jStfl 

l> ? V 

O^Ji 

sk/;SjZ 4--^- lr If 

(l:r^>U) 

o<^_vjir 

L 

JJl svr'i— 

w *♦ 



SS\ jy JlS kii 

k lO uL i k | St j)\ uj j ajL iaI~j j 

(jtiy)c5ii,/(^(i^ o'o’Si’S 

(rzrth&i JJ) 

*♦ £ t M ** 
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& jM CLsjJtt I e^. ‘ ^ lb” L J fffti 1-Jii i j— ^if^c * O'[ 
jit o^c^yr jt ;u* t j &i ‘£~ if'j¥j\s<C jl-iy^i <L 

>il (^V C^" i i?\$ 

vl/J^V^bY^ jf/tfjl 6s\^>^^t)^t\> 

»J 

■ if\ll/)\sj [ijt^t 'ijr-ci- |£j 
f<£- <~- \j If m Jit O y U jiJu j 

oZLlfjf (A:!1 <( /)) 

^ (b ,fj^_ l ^ L * <bL <£l (JjiT iPZl ^4^ 

dL\t>ft t J$t^xJfjljiS 3 $L*£ &L* ‘Jjlj^lA- 

^tjf^jit (Astrophys i cs) IrU l/^ 

/c^lbj Ijfj^L-jJ. cl f<bl(Cosmol ogy) 
iL-^jj*\J~ rt' aS l 7^*jj}\J[ a?- tL. c^b lC£? !l/»lf' l 

-<s_ l> tr if t/^y >>L JvfyjZ/M Jejti t 

’J'(f- l C‘jf ^[pi^l'j^£*zJk? > lyjc’ 
<z-KJ?c3i jr 1 ! ? \J'Jj‘^\J?t ^J* J iJif\t lr s>.jZtl915 [f'<L- 

if 44-/*} jft i— j't j' \/ tjQ 4~K~fy -i 

/(Cosmological Constant) ‘J^ Ju/’ ^IjxT jZj^bl^ 

.Z^Tr^TZ <l/^. i* /b/ ^ bY 
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c A <-» (/t> vii yrl tfv 

A(f?jt A922 <L i/'&J* f 'i>3 (Alexander Friedmann) 

c/yj , lt£y'*- > - , (J~^1965 ./Dlvil lUd£(Jlvy JijU(/'‘Vi— (J^ 
(Robert tyj(Arno Penzias) l/L>^f’^U^ 7 
\J7jc ls^Iv (X-O* 1 -L/^.l A ^)i_ Wilson) 

></ JV o^ 19 78 2L/f ^ V ^ ^ 

I }*?> L^ _ L/^L/j I 

•• >* s 

iXU^ 1 >■2'^ 

ijt 0[0\:\y‘{j)A 0 iS^blS^i 

0^ <=_ ifjt- \f L> Af ^ jlAl 

’\J\jJ. (jvU.j (jvU (k p £ Af£ 

Uij jtfL-j/J0 ifj)i o' 'jo^ ji («J j ' 

uJyl^^y^wXl^^t^C/Antigravity) . 

jifjtjuf ><z-d r j)iJ0{5 ! '[0j i .£-\j~J~0 ] £^/A?.‘&)j' 

JL ^ <Ll <LlrZl (Space-Ti me) (JU- (Jl£* j£ JT 

A.~ 
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Cjtj j>t S 

jtJ* 

<L f ji <1L i-x k z 
~ b f\j& f) 1/ jtf I 


Csjj Q& yf\ 3 

Js, ■" ■*, 

_l^aU.&Ai 

(r*:ri^i>ui) 


y^r^jsi vjI jjJj I (Jl 

vi i i_ii< ± <£1 i—/0>£ jiy* f'^¥’£— f¥ ¥ jjj 

vi<2—/Lf <i_>y Yj 5 .) <££.>* i 

UU*14 /-f- iftLffJ I Jfl 

^(Cosmology) j^U./ ^j>jp M <£l J¥{$ iJjjj* ~J&y 
J^l<L(Astrophysics) (Astronomy) 

Vi/* ’wXl f* ^ 

ljV ( (Big Bang Theory) 

j l-v JrdS* bvlyu jyrV/jy t>CiL ^L ^ 

^fj /S^XsjjiL. 

f ♦** 
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ijlj <I 'jl2> I £—[J\?. < 

>;f(Infinite Density) 

JwS (Zero Volume Singularity) (Xi 

:<d? < t/t Z—/c3 ^ 

(Friedmann Model) -\ 

(Big Bang Model) -2 

(Edwin Hubble's Model) jl? 

(Penzias& Wilson's Model) l/i7*-4 

(New Inflationary Model) jl? £”iiH££_-5 

(Chaotic Inflationary Model) -6 

L 

(Singularily Theorems Model) 

^ 'js/ifZSj 

CJlUf 

- (j i- fj! b> 

(Isaac jt* 1687® 

j^*W 
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yjiyX ifZstZ — Z~ Newton) 



(Albert Einstein) c/U- c/T^yr l, ’(J^^1915 ^ 
if 1 1 jt yU jf\ij& l <L_ iy^ 

r^V if 

U i^fijt^A <£- k-' 63/w b/ 

-Lv 

l 

~h/ A f'A$L -(Edwin Hubble) 4^4^1929 # 

(jl/>f (J^&iiJ^f) .slsJk 

(£. i_ y?4f \J i-<z- 

(Martin Ryle) X_v ffj l’yv/ Jl£{/£_ 

J^4L(Allan R. Sandage) 

-l L»^ y by y y/Xl 

yb(Arno Penzias) yly%//fyyu^U [£/h;jt f 1965^ 
‘{jyj &f’L- (Robert Wilson) cd ^yl/ 

liv yi l (/cX j> (Cosmic Background Radiation) 
4_>*i J l^ Isy^y/^’i— yy/*i—i-b?<i-_ (j6l w-XTy 1* f 64^I>Y(J31 
»l£ v>*( £_(.£ ft Xl (Minute Cosmic Egg) 
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#jL jt £L<£~j'\j)\ \& ijTui 5i_i/C^C (Jtiy 

-l/l J&Jj '\M ^ L L jf 

s-o; U1 £. (J^li? (JjU ijihir 

XJUstfs {j > /'J^^\s^d?<[jfciyt3Z3 / ‘ 

(Gravity) df^’' 

(Electromagnetism) 

(Strong Nuclear Forces) ci% jb4: 

(Weak Nuclear Forces) u?U>(Jl4: 

fZ—yt ij ^?/'*£tJr k_J Jj 3! Zl (jyU-^l- 
^ L fJlC 1^^115 

^ i/! i/* b 1 ^ <b~ cfZlly’j wjTi b^lb"b 

^i/T- f-/'!»<=-' ^->v^ 

y^irl/J^b^bi/sik--^ jT <0 j^aUjiJ bj 

fej >— l/ 1 <Z—’\ OjjSC.3 

of-Irlf^M j»‘W” (ra:n<4/) 

Jy»lfT ^Il/{ c^y^l^b'lT Jpj” £/l^! (j 1/ 

(, jt^jy l3bl(jfc^(3UXI^>c3.j IbXZ— (Jt<ys— '^V' 
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4 cb <_XT o) -it? Xj&£ L 

f fc^l 1^ Jl£ j)S ^Xif 4 c2>) l/I IrU b ft 
(/Ij^lrU l/^lCij£<i_4 Zl tf-JLiijfi) (Curvature) 

(Zero o^br ^ jj f* j>\ cbU i/f iS cbb'l ~\jjfi? ^ 

Volume) 

jtj j)S ^44 j if f j*? ujir yp j o’ji>.Zj( 5' 

iji (i i$1 <-Xl ( -liij 

-tL'^yi^Z (r*:ri^bi)i) 

: <£_ UyO (J^ i» $ I bI 

y^Lif yOl/ I 2_ ^ (Jv _li»UsA9 

_b (r*:H, f l>Ul) 

5Xf \$ 4?\s£- Jli iZl iff 

(Primordial ij/Vt-/f JlAl Irb^l’w jt<£. Jjr'X 

^yXJ4^jST' ^■)i}4\J\ Msju)<X<X~4°)jiS ffij'. Fireball) 
-X-foXXjsZvb U?X XiJ^^jS&O __- yX^£\<Z— 


Zl i/j*^ll8 ^ ^vlio 
♦♦ v • ♦ 




1 !7>j IS^k-'Y 


^7^- c^L 7 ' 4^)?y ^> <d T(jbvj 

<-(jLV y »jb" 1^^/l ~if’&jl7 bjIJ X jS/i tjTi 
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jil J IV -_It” m? if^<C~ i/l j)I i/l^Jjc 

-if . 

f ’(yj/’fi c— ifsr** fJZ-/' ij^jl if!£— 

jyf{* 1948i__ JiVV J1* (George Gamow) 
(Big Bang) ‘tLifuff’Sif1— fSJ jlA/Z 
J/7 (j \fic »_J 9 ^ /: y if f (/< ^IrY 

V**_J^ ti'i/l-ifyifj */(Thermonuclear Radiations) 
>IV (Short-Wave) J.yv/J'UJl 
jeL- (Jt&j flf t~Ci 2^ if i 

(Rad iat i on )(j v C^6 b 3- If Jt y Wjt J^/f 

7‘j^l'£-\Zsj!7' ‘£/Jg ttfljjlp f^Jif 

M\f&yjtj\*?{S'-iZ J*wl j2 -j)- 273°) 
jt^i)7. i)7.~lf^ij)‘G/j’j)i‘i/i/tjZf 1965<^J Ml 

-<i_l V \J%l?f^jl7 *?JJ ^\J )<£_ tjj\e I 

/* ^ JriZf-270° 

-<z-y>i 3 uK^^/J^-273.16^ 

l£=4 i/J iA 19 31 <L (George Lawaitre^V&V’ 

(J^ Jy^/7 ffl0 lj?<£- ^17^3 s) -273.16 ^ 

f.7 -<£- (J If 9 V J*? 7 


www.MinhajBooks.com 





92 


P. tj*> Ip.g l_ PJ £ TS/^wS^ (J^^t/'*’£/ ^ (/I 5vl« 

<d (Cosmic Egg)l^>'i JbY ’L (Primeval Atom)^ Ji>£! 
jA lj*lp J>/"‘£- L“bL‘b<^(^L‘ 

iLj' 1 AAfA^Hy t*Ully jP 

-liiyi/j^SAy fijr-itf j\ ^}6ajj} 6\f* '-$j» 1 Ah 

±Jj\P> jt A 4~/^ £—'P)(AA\J\j\jP. Jb>^ 

# J> 

A&’/'/'d ) sC‘OA > J^A-^ji‘P(C* > i / J , j J 'ij\,D 

<L_b i^L kf^ui A ^ tji/ijA i ipjjjiji&i ‘AAa jp 

jijf r &A6i>^T/&TS^tf 

frtyjiJS iAf^cJ I"/^c/^ £ L{f ijsiuAAjP djP{J [A'l 

■£- 

L 

(SingularityXj^! 1 —-jjXi—-*'■') "’l^aU.AyiS IflJj Isjli" 

d,£-2-yu-£dtAfa£ (r*:fV t>U0 

irl^ ZX;ifv jTi>? 
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■JlZ T&s.s 

(*-£0 lA wi j-i j* Oji-^' 4v : 

<£1 (iX d^! £- & o $*-\ j > 

<Li) jtis6(/&M)Jl' (ni:iir< J^i) 

yj O $H »l£ (X2_h 
£Z~(,£)\J* > j)0/'£ J~l/i 
oc- (jl/Uf i—(^ L£ 

”jl jlS ”js\i)'l» {J[ 

J\s<L- Jr¥ ’ J^J^_ (J^vVtT’L? fc/svl^! 

c< I l-<£- 

J6JI 

jTiJ>i// /)j’ 

15^ (J'l |^‘lr-t^' ^ (jU c^< (jis J£^ iv 

' J 13 *^ ji* ’V -<z_ tf/\fj4j>j»\ iftjfjfi (gi/C 
vj )<£_ IrU ll (/v ijvjt{j'lij l ^^i^ y pj)l^ L<z_ 

J£‘iLfa j^m-J?\ ‘jti ”_t^_ t rJ'jlffJ^ijj/l ?.£i- Ji**t)* 
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y PC [f'j (3^iv>*l <<£_ 

(JlP(jvl ^U^^(^iT/_<£_ tf\j$'js\s£-j\}j,& vj^JTV jlii’ 

-l)bA-&j[g/(J* j>\L- b ^ jJi j b~4Ji jili 

(96:1^1)1) 

zi ^ < 4-zi ^j^ji j/" 

bi-< r y(jyCju > <£l(P'l/^ (J?<£l c^l-i^tfZ-yC/yjl^iJ^ 

:<£_C^P 

C ♦ 

-JfyJ \$j\}j'jZ<Z~^? ) (Jiff {JjPljil i—C ^ 

♦ V 

tfijJ'uZ zC zL-<z— ij^l/f. if*£- l/^iJ^’ t> fcijjj ® 
v4 (JjU “b ^0% 4^ ^ i ‘-^yT(J~ I 

fc>v&* T 6 -^ 4 u pi 

fl* i— C &/• U~ tj Jiyi?S 4'-Cb^< f^> <J\ 

I Oi b jb* (J^i— c£ y^yC _<£_ iJj ^y/Jb* 

{jt ^‘)[/<z~ i/l2—c/ /^&£- yC 
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$ (Jl -J*i <£_ l£j (f' 
ifl-ltf zC ZJltjirijt, jiX I (JAk jt 

k^u/ (^/JL>(^14 ,*?) /i_l£l//"U) 

e^r^r^r 

^ ?i>* ^ ^ ^ c/;tT ^ i; //V "4z ^If 

Ju*i c^< upy? c£/<ju ^4-/^ <£li ^ 

; ^ t/ riA-^49 50 

(Hans ‘J% c/^’^Ral ph Alpher) y^l k_^vV/yl><=_~ 
<Cfo j l (j^ i_ (George Gamow) jtf £/>lf Yl Bet he) 

lf|J|t/"ll/J U-1^ ^v/^4 - L/(J? <£l /£? >//k_y^Zl 

w-. iry^L/Yl zl » u~ Ur's. j\? -\j^.'f/ 

L-sz 

(/(Cosmic Red Shift) it?Gy 
-drtjY^ (Spectra) 
p?j) 3(jh 1965 

»>*l Ji <£l Y-IajJl&ij? ‘if’^yj /(J-*/ 

^k^ck^tYjvy (J^ *^k£Jy)^> 

4_/Z j^/* s/^ jt 
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-Iff US y JvLtjS )£l/‘iJvliS&/. ff\f 
£>AjSlyS *U i_ ^ vjl Jfl (X 

ll tj^jCuty. iJ~i ifij'&tlr L 
^ JVi iTtfL 1Ui£Jk. L * ^)/lr U 




y ”j)\jxPjZ)£ 3 CL~ ^J6 if^jj £- 


ffjl’L. (Heisenberg) 1/ 

j^£u£-i-<z-ytY (Uncertainty Principle) ^yiTsd^U 
fl/ iif'ly lfi/<<=- f^^i^yif 

f&l&'i/ IJS jSfljfclS i}yfJ : l'<£-fci><L-!))Sff f (jtiy 
(Zero-Point &\Jt\)\r<£L 

(JJlSlfjjfrj^ltSj if JblS bj SL.lf ifi£* ^ Fluctuations) 
vU’j(<£^ k^Ll?*<i_y<jjZl ^ Z—/" 

5>j (J/"4-S <Z1 (ji’iyjba-^iyi ^-^—u if~ (jtiy 

^Ifit v ifjcfotpy j^ijj){J\j\M jSc- 

iffcl &$ jt?1948 <z—\ jI f?£- fjj^ 

fs.y" ffljj fi -iffy <L (Hendrick Casimir) ‘/C~ 
&/iSi4ut lM948 
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_L/<L(Willis Lamb) 

<L (Paul Davies) >yj Jl’yX./ L. ^ (f‘ Jl 

t f jt )P: > ^ £_ jX_ 

r^*> -f_ wTi i 

Bang Theory) 4-/^* 
J/^l y£/L/? ^ ^L“-tT llvO Ul (J^ Xbjl i (T'^vb 

vi<cf oy 6XX iOVj 

l/< 0!^'*^- >£/ yX _L l (J^ ^O’lX’^y (J- 5 ^ 

(One Billionth ^ ^Zll^^lTyj 

jiftji lib Second) 

(One Thou- <£. A £- & <-J^ (Jbf U~j1-& (k *vT (J^ 

-(/J^/i&^iXsandth Second) 
jt ij)j ^j )\ ^^ L-* 

'■U?2- —/OlW J I I 
(wX) J~ J"f jX Jr? O jiX 4v : iyP? Ji 

<£1 (iX oji^ 

<LiJl jLitfi(J>sJ&'{)J\s (ni: liri^l) 

yT O (J>7 C^i sli (/"^v2_I.J 

Of-jl/ 
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L>y"Jl^! DU^! if ‘j^ L.yi\j£ 

SZllft JimI JlI btutsti tuiS2-\fji £t» ^L 

{J[ S<z~ v |^l ZZ l'*.f(ZI _<£_ £s>\^yi/ 
j^'c— ^>f. -£— \X l/jj \A^[ iiii ^ jliJt O j (j£ (J U Zl v 
v’UI c//^ U& if kc-tj „ 

(10 Billionth c^^Z 1 ti* Zl ZZ'-Zi -<£- (J^ZU lA 
(10,00,00,00,00,00,00,00,000) J'ifjjtSecond) 
Ijg jt ^jy*f£ l jt ^ZlZl^Zll^ *_ZZl j&J *J~y ti—j'ty, 
-(i-y {,'j l c— li? iS -stf.^ZifZ” 

Zl ”ji\II/ djIjI ^(J^lf^b ti'iJjl L. (J{?>m)I 

Z^j (_/i ‘£-J? iSi£ ‘jte ZZi^ZVjZTiZVZ '-{^ 
yt(^kjjk fajj^J 
ZZ- *? } (jy ifi— ”bfi)j}\“Cj] 
fk. O'! ^ tu/i l/u^ j! ZlZl Jl2?j /^ir/^L/ 

v I Zl yt [J U JZ ify^{$j)/"cL Zl <Z^y>lvjf^£ (3 /" 
(iy^/(3l;L»i I ^ £ l^w/te- l“> lv9^ Z^Z^Zlf 
i/^>_<£_ <^JiZ c>ir<z^‘ 

^u/Zz/i^yZi 
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S'<£- ff J^LfS l£ (Jx 

yy^ iS l/** j' »i^ 
y $ njt yy ziiziii ^ ’*-£\<zz— c <y~- ^ 

i)> Ji\ hifif ~^yisf 

fjffy _xii_ (ji u^u-^ 

?. j' l^i ~ <z— y>j y^yO" ij > is f4i y 
if 2L—/} ff if \ jf \yt tf>S <zz— (J&'l yf 
iff*' y^ij j* * tj i>> y^f ‘if f ‘ yfu? (j~ * 

_ if y: J&fL Jf J>*; X c2__ fjt j,sJ 

~yyy‘ ij'y^’f oi^ fy$s^f uy^ y if* 

U-tf U if si & 1 ofe ciX J/*£ 

c ♦ 

?. 

y (Stephen Haw ki ng) if LXll c/""’^ uX/I ^ 

yyy^/i j^iTt/^x^i-jrji^/i) y<y\M<yfujiy 
JU 300 J>Z cs, BiX b-“Q^V ^ ty* 5 "’ ☆ 

\$j r '}i-f\Jx\j£df3jS Vfyy^s.ft 1942.4 
. »My ‘fjxij)jyv(f fj>.[ 
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jl)y. cXL ^1 (Nuclei) 1 

{J[‘£^l 12y {J~^iS~^ Jy )£y‘tjl/'j)kL r U> / f [^'»vy 

\j&ji\ 2^ {jjJ y (jj^ jYl. IrU l/Jl>^> 

(^ ^J^uiJ I— lJ* 5i|^ l“<<£_ s^yi£~j (Jjlr L-Si 

7 i(ilJ^ cT^IjL/ u^VijyXo*^(jLi 

l (J^ j}\kJ~f i> Xl 

fU/l Jl£^> (JO^jZI fU/i >—iX 

ClY^ if~ J 'tS*—^ 3 ^a\ <=— xtj)/ 

(Motor ‘yy>izi >j>i)y' \vj i >J ~/if j i£ y~ Xf* 7 o/t -<Y £— . 

> l Zli/lXl/X Itt’ji (Jvl£ i/l* Neurone Di sease) 

nj'irfj*’ lk^ L~yt zm (j***i— J0<; /1 i/j ,C~f^ 

vli^ Ik (Jl/"ii^vf(/i ij'ii.’j)^ ky^fr/lk cXL^U- ik^f 

"A Brief History of ^iX^y^cti<L(/1_<^_L“if L/Sr^X 
>1/! i_y /YlJ^ '-r^'J~ k-*^.J^Time" 

^4(.^ JY/ 

c/U^^cY-i^ J^ZluiV 

iJrk^ ijYyj J kV>ViC 

fy*.-f-l/J^lf^Yl^ 
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t>j IVf ^f. Jk J//Hi _J"k_U (J^ (JT(iX(J^ £-/<£- \J\ 
U$ (Spiral Galaxies) 

(k ^1 1^ iJ}J'iJj/jt ijf" L 5&f£> ~{jf {}yi 

(Elliptical /jf < ‘UT^iiC 

l/ Galaxies) 

SL ) iJ ^li 

ai* (/u^i^£- vii^ <y^ <l£ 2LU 
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\ i \Jlj jt 0 -/> &) {$'^l> ^ 

$ ^> j^f j^} jt <^ti? iS ^ £ <~~ »y^y 

j>f a> k A ?. & L^iryj ^ (Jl^ fyjy 
J2 j\s£^j\f Viijfc (1,50,00,000) 

/^^;i^^;«L;;iif 100 ^y>Ldi: 

yy^z <z— cfiiy/iSi/i£-1 —#lP^-c 

-4i_ sjLJ 

4 •* 

»>b;<^5yC ; l/^> iS^i^P(jy-^ L iS/‘)>^ S (j^> ^vr' Ok? 

<z~ £—1/% Jls j>f b wv<4 ^ I .£ <<£_ 

>?! JjI -rO^ (Super nova) 

4^0" p~f y sjL> Zl J&isJ’jd -& y lA 

fajyBijJjiiJLlsi^i uJ ~yfL 1 

)l < & i_ &J% )f, £- 
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! j ji i*—. jL' f 1/ ^> J l j _ £_ L 

Ijg kZsljj »>*l Jt 

(j0 ^ (JVI^ vj( l/^ (jjf (JisJv Js\sJt\s£- 

(_/l ^ Uzi (j>iJ (jl&l <^<£1 UOy &l ?£.1 (JrJ" 
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ij^*l;j7 ^2— /i&£.j> cY\^lTt( Jj\ru)l 

-<Z- 

i 

S (Quasar)/'<yi/U‘>f 

bb l7‘PKS2000-300’^. ^ lT7 vj 

18 <=_ 2 i/c3Lvj<L_(jyi>4*'U' (Jyii?y>ii(J^ yi^T 

10 vj( <£_ cf }j cfs jtI ^ c^kY £/l> y cyly* (X Jly 

auf- i~/|h 10,00 ( oo ( oo ,00,00 ,ooo) 

cXvj 

^ 1^ (Cosmologists)^l;/c/y:L-(^'^^cyL7j 

bY^£ <s_ c^fYY c> IT t uY i/v cfd 14^ 
y^ L“bLL cYl ifi 4^0^ 
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\jj\_C$_ &_ 

> - Jtf J^jt [f'ljtj 

- -I V^-UtJ-O^Cjf 


c/U c/i ^Ud/^£y *=_- (ji 
iJ /"c^v i_ c/*-^ $* £- 
Jy}j>) j )l^\/J^jt JV 
61/1 (/" 
o<^_ vi^vvi/ijy^f'iy 


<0 C)jl«ru j jft 

Uj <■ /-l-l ^iiLlji 

( 9 :H/ 5 Vl^) 


l^v)4c/^lT Jl> i/ij yi^/<=— 

I J^’iS 1 Ji-d i(J~ J^J /^^60 

Jj Di ^^Ls- J/JjV i/cf $&*Ju$Lj£ ytfiS'i' 

— X 

*^_l Q ^p/Z. ij"<z— j:^<£. {jjtj Ji>*f <£l (Geology) 

l^svUUc^^^t^^^L/l-^-r^(Asoic ErcOt/lwllyl 
Urflf'frlfc i—lv'c/l-^i^V (j/ 1^^120 {jSiftsJ'tL-\f 
tyft/ c/>> ij/i /^ -i/*d J^ir ± <d c^l> 

^ ¥>4 u/LbsJ*^^ ^l> 
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fetf ; £ T -yOiZl P? 

MPj?/ -2 

tsi \,fJi ifi t—A\J\ j£U*}-^- |^lJ^/*^ 



j <y Lr-'jj ^ J 

ijt jji J)\ £-J J1/ {jt \J \ 

sat s V- - 

l^Jl j3l l^d jJl3 j LgJ S ju 

(J^j/* j[? L~ \J1 j)l [J"J\jjP. 

/ Jj ,54 » //if j. 

»'j-* £ u ~' **0> L5? 

£/bi P l/( jt (cfij) jt 

o^ili 

jmP <L 1 jj ^yr y? f' 

(irfw4^) 

out 



fcV l£ ^ >y* fvb y I^li^l y^Uv 

-f- J/ccU’vy/y v> 

Proterozoic Era 6/ 

Palaeozoic Era (£Ji &U'Jr/ 
Mesozoic Era (/l 
Cainozoic Era 
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!J/TZl (Cainozoic Era) 

tlflfjij I fjiJsjii jt 

L/J* tj^cjjjji/i !/if_<^_ 

wiyQl/ 

:^U 0 £ 
£ ** 


Phyl um. 

.Chordata 

Sub Phylum. 

.Vertebrata 

Class. 

.Mammalia 

Order. 

.Pri mate 

Superfamily. 

.Hominoid 

Family. 

.Homi noi d 

Genus. 

.Homo 

Species. 

.Homosapien 


(/< (Ape) /"(juji^/yi—fiii/i &>/*<£. ijjjje-- 
^J)Js jsI J)jj If *J 1/ ’/js 5 DjJZy*'c—~ * r ?£- L >j 1 )J ^>’L Jy (jTi(/ 
^1 lr_ It U fuff} <z— >JJ irlf f.Ji3 
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j-lX'”bl£ “/I Jjl^-”/(jbl 

/jviJ'i S^ jiJ 

i/\sb ^-<Lly l/ vjj ti'jjijl j)\ iJijtj ‘J)jj\?’ 

jxPjtjil </< tjtf j)\^ji; <jP\p 

{flSf 

Lib <L-/4 ik. [f’ i}f j)I *i j ^ 3jTi ja U j 

iJ £_l B>v Vil (vyu) ^-U^u _^laj ylb 

(l^Ol? l~jl (JiJvl 

(ij^ (TA: 17^1^10) 

L^ 7 1 / (J* ^_; Lj/ sb 

|V\j ^—jfr 

^T &&/I (jjjlj 

<(Mandl e) Mai thas) U(Lamarck)>Jvly' 

<L c<< yyjjvil <(Wi Is on) <yj < (Darw i n)cbv l j 

^l/Xl (ji (J? (jib) <d? ( / *y ; j>ijjs: j)S ^vsj ij ‘{"sCld 
y (J P^lSjC^b i_U (jl ^£*1 Xl (JjjjV y£>y>l (JlXl vU^I l$X_y 2 ’5 

ufV..-^ 

(Biological Similarities) UT*V (jl?L>-1 

2 
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(Anatomical Similarities) 6^ 

(Biochemical Similarities) 1/Juf Jl>-3 
(Genetic Similarities) l/Jl^-4 

{jfS^ 

J'jt 38/^^cJSf^ tjyJ'jtf'iJl 14 <z-fc/T2 — 

di l j/tM t\i s upv Sf&t j& 

C jt?! JlL^I J— b l~if £L (JP^l/ 

6)6)iU£Lijl-ijt <l/j&i<^l/i ffc ji\ i~/jsjj 

z—i b ! y'ijyy 1 ' '^.i* >/*■ &pyj* ^>c/< 

8 J ifl -U% bI^ I (J-^* <C- ijt 

£- d^-Us zf- (Missing Links) 

(Jlf if(iflil/i l 

m ‘Jt wJ< f(4 c* Lr^ (} f/£ a ^ hJ'uj jt fjJ£fL" 

) ij^if^yi Jj cl>(3 f/£ J?t 
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j'l & y^V'*v &$j\/k{jtiL/iJv{J^{£iljjJJt l /\) 

if Jt-'r'UTi <z— £/ f Jy?! <£l Jl vV y'fj 
ifj If (Jy>L JTi <=_ (Christ's Collage) \±^\J ' L, if^i 

(Charles Darwin)^)] 

*jt t>}ji* \yt <=_ (Unicellular Organism) 4? (J^^jTVlivi 
/Jfl (Jby (Ape) 

U^UU*U ISVlsL'l jit^Cyi Jy{jt lfi/< 

l/! (J^ [yzC/W-^V^ 

-* c^ltV J/jV ^Lvi-uvy^ 

(Duane Gish) JkJPJS) 

(j/ic/^ <f- J U-k JT) c/ 2 ^!^l Jy (JvyUl^iJtyi^lil'i 

tf'J.yUy? (R. B. Goldschmidt) ^^/ij v tj^U 

tJr^iJl <<4 iJ^iJkjsj^ G?£ i>A <L-2—yi’/£>■£ <-Xl 
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trVZl 4-/ if” OtM £ 15/^ i’ 
®>i^ J^ir^Li« &>/** <L <C L- 

c ^ ** l ** ♦ 

l{j£ if eL _l C^/y 3. >7 (J*b- ^ ij) & 

d ii^fVffc/ ) 

<C- f')jji)JC. J)i {Vjji) J'i/ltJjTfle 

far'lJ^ljZ' J\ —tif ^ r 'e^Ljif'\<£- l£ 

uJ 1^4 (J^ cyi)l£*£_i<L (Jeremy Rifkin)o^>l{y<? 

(Pierre-Paul t^/lJL^yU(C. H. Waddington) 
f l£v( 'J>)/*L- (Stephen Jay Sol d) #f y — Gras se) 

_<£_ L j \ C^/Lt-yf £l (jy U-^ l'B>* 3{~iJ 

3^/isj j)\ (P r of. Go I ds c hmi dt) 3 s "ttf/i v 
^livl ^/^J^by , ^Tl®(j^;U'l l Jy®j 4 L(Prof. Macbeth) 

uCi^i fu^\s z>\s)? L~ ijyu-^u 
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y}(j^ 1 ^ (ji/^j^> i ^j(j^*Ji?i^Zi^zrZvZ ^ 
^ ^ I//fc*c£ zXyb U JZ/V' (i l*Z ^ 
i jZ £-(*/<. iAij[^} t—T’Z (J-ZZb i—Z (7 l/ u 

~ul ^y J^ZZZ v’|.j>jZ^ l^r 

iJ lT( jZ Jr Z (/U Zb i>j\ JJ.lb*Z (jl£1 £_l 

l 7! ^ Z ,1955 -t# *_*<<_ jl y ‘J&l’jfl liitf'Ytf 
'j>\ to ij 1 l^? JLl Jrjo^ 99 ^L“ Z^ jZf 

Jr^l00^4Zl3Z>ZZ(u/ltJ^juZZ)DNA 
11 (j^ jy iZy J jjZ ji^i/^Z/ i* Z(jZ~£_ (ju (Jl 
LfZJlL^ZiJ-’J?' I2v( (Jv-^lTZ l/*^-<£- L“U 
Z7*JjZ Z L&£<^ l-d ctf If Zy &Z. Z ^y 

('l/i tj^\lJ&£ 7jy IvZ jy lyWij! -<£- ZZ ifjL 
cZZj- jZ(j£ Z Zf^ -Z U b (jZl } < (Jl2vl , L f~ 
^sj^y'Sfc'j^/: {jfj j 6't$jl(J^c— iji Zj) f 

<J^*ZjbZ/JjjZ ji^y ZZfZ^^yZjy’^Zfisvi 
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jt AiX^jt l£vl 

£//> (j£ ^L- Uy^ 

,1965 4 J^,/? sj^ 4_ \£'u~)*ty -£- &?/-i 

cLf os7 U uTi £l 2fL hi) j)\ 1—')j t—c)<L 1 l/ 1 I U~ 

tC. ("I ZltJijI/} jZj'hxbXl£Jls J^jA lyijbjS (Surtsey) 

ijlfjA d£[ji) t) S^ I jifljt Jl^lSr$jl 


te-3 

<L- 2 —( Jr^ 6-^ 4r J ' } £- l£^ 

t Yi jy? s' $-£- —iAy 

<L. (MulI er) 2 —/c3 Lvj/JV-^ fcrf (j 5 it / 

^ij.7 1 z~ Jk w=<L*^L^<^ 

j£JcK/J J>? (J*‘ ij~yjiifi i}~7 (jLs? 

jtfJ_ j 7 JlA 2 /y^iSi ^>kf* if’’{jt ^\f. 

kJ'lyiy [2 jt c^jh7\$ u^y* L f^j£ &l/*-l£ Jy'ltfflpJk iXJ'>yi 
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Isf ) Jt l IS" <J?S<£'■» L-AA L -<f- 

Lviy-^^wjf jA'i/fiSAs 

J$JC'J'\J3\ t^V^r^U i_>? (ji 4^ iT^ 

ijyf) (j^i^/r 4- v Jvx k_Xl &i)jZ >f<C~ (i> t _i/^(j/'ii 

iji <£L U’lZl^ JV_/Ll£ I-* U$ ^ £_ y^" if 

♦♦ 

_ fctf &> 4^<LV Jri-J y iyi^J^iJ^ijj 

C)^b jfS^bjhj/j -4 

jZiJjJlJ^y'j'tjL- 6f } * ^\J£\cr£-*'&>j\ 
^J’lfi’j'hjxT^iJi j tz—^s \JZ \J\~<z— \p) libl —/W Ji>v 

4_il^f ti£-f))£)*\jZ jA'c\? (Piltdown Man) (JjTiJ)Ij 

tL- S['l/<z-l<^M bsi2i-jj<C~ l^lyfrfiy>v’ 

U _>/*-1/*l^y L j£i'<^ j~v.£*i/ J J; 
ijj> ^ iij <£l <^/1 ‘ASJ*/.$ i— i£J»t i^ (jiJ1&y^ 

^(ivl ft/13 50 ^ &L> <£ d^!f*</130 

44*10 fOi ff^^L <C iJ\sjj£L jy^ iji ct&’A-' 

y »>J i/^<^w-£)^>(3y^_ (ji 4 ^J^lTL* ^l^vy_iA*l?i—>? 

£/1 y (Ape)yjy <z~ otA^irA- ?$.j\ ^~yt t£- % 

i_U(Jl ijO[ j}\ [jij $ 
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?. ufjlf 13| 10 

U?S^A 'Ia j 

(J~ iJj^T Sd^l diJ'uZAj^r&A 

-< 2 _ <=^ ij£ l t£ij‘ f &i (Append x) e/ji^^ 

<£l (JJ^ fv?i Jjyifk_^W 1^(Ji^f it _t^_ Jy^l^ 1^ (Tonsils)c/^ 

^i}Ol~<^~i}bi SJflii/jl^lj'cJb} \y^Z‘ 

JlsJltZ— £*/• {IA’I *Js. A& '\ £— jtfjA 

-Ul*r>(V[/ 

jtfylf'$A J^j/ -6 

J 1 £ ~S3 /**(/! ^4- f^ * &! £*»/* 

j)i(£Jiijti£^bij^i B)~jt <i — i^A)f,<L 1 flivi i/^“lT 

jt jjAtsJ'f IT £)[sjj£L ^*L Jy 

<£ i^l (J^<k^C»(£vl l/I -V^ L^/J'/ J-J^? 

if‘ £-<£ <Ll 

(Jl/^ /\Jjf^ \ 4_/ 

f ^ $J~ J& [s'? sj£ <£- J t; ?<£_ L/jI/ <^(X 
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jlXj (J/V JJ t? C— i_l>^Zl 1) iZl J^~£_ 

Zl yi? »jIvZ 1 t/lj vi Ufa( cZ^bl Jj? iJv Sy^s 

JvZ~ i-^c/ijiX U* 
-<£_£* l (}->4 <J%? ^ £ b-J/j 

Zl \j\p~. XJ*if^(jJ*!>l00 iiJy^P blZZ-^v zZ li^^y" i 
t>? Jirv ofc^fUU’ cTZ—/L ZZ?yr Zl J/i 

^(jZyZliyl Ifyi yjl?l/lyZ-, tjfyl&jlJ— l/fZ^'yi^,Z 
&/* e— '-^i> l A (Ape)^jy. iy~ ZZZlb_Z> (JuT?lfy£ 

k_c/Z 1 ylZ) y£ _<£_ jZfO (jbZ-U j7 

4 - ■<£- / 

^ > Stf^LJj>-J_ 

/ZZ_ (/v J/.' i_Z liyjyu(Xflivi &>/* 
$l~ZlyyirZl(Survival of the Fittest) VC> 

lZ ifc/^ytZ-j Jklf (Dinosaur) 

)y^j" Zr^y' !^> y?- i/*"jZ 4 ^ liy*Z~ y“v f zZkl J l^y-jvi^ ^ 
Zl ^(»/»>•; (X 4^1 ill 15 4^yy yZ' <^>jS( i- jy jC t/J 
<z— L^y {J&jIJ^IOO jIjX 

^ ill? c[sife'<^j£y‘jt Jsl £_)^> "i$[$S* ^ 14*1 
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k jji C* 1^1 dtjt k±r<j i f (jL^ »>*; ^ jV u- J j«j & <£l 

’.ji2£'\jj3/ g 

(jfvjjti-i 

^ SS j? ^i 

ZlvUv^UZl^/ f(j£ Jj 7 L C^J^[J I _<£_ (J^V (J^ 
#■ [^yly^-^ Jlf Si)^6b<^£}<z-JJ. 

* iS 9 if T(3/*<£— ^i l/i (3-^ (JZsz 

~ui^ iyv C^ S^i-c jJ\su^f^u£ 

-M 

(j"i ^Lri (X ^ 

Jl' jy^il t>)j£) iHiJi c/~‘£- J>oiA> (3 ^L iC-0^[J\ 

s + ^ 

(jVr^l (JjU: ^(^ 

*.ofuL/uUL^ 

C^%V It- I -i i i 

[SiPfZ- £J J? <S_ t* If ll >8^ 

(3^! Zl J l'-1 vl/ 1 ^ ».>_,£_ t/^ £_l/l (J^ $$**tz— ‘rr^J P 
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iSu <^fi tfy f)) $ a j)> L~\ff <^s~ (jif J^4 5 ' 

L- *L*j ^S<~- * ij^bi *?i S L A »v <£_- {j£".i fb ^Ij)* 

f lyj(<£_ (J>*J ifj IU (J* L^l 4^L tCif^ 

ijf\{ \iJ^^jbiflfb^i}/^tff$jl^)f !/ ‘- j 6'£-JiJl/& l C’ Ij)* 

( 'if’xU)Jh{' C&yz 

ju^i) ((j^(jy^ fi~ 2—ty <3“^ (/ic 

i^ ^ iy i (jiyj) i ^ ^ (^U ir^ 

f li'v) tj^ y to* f/> y(jj£*U<£l f 1 i>j[ 

^^^ 6 01^6tjs/e^ (Amoeba) i^luj'l'tTjZ if 
f *jTi ^ (jy^L(jU(J^ y 

^bjIJ^bjIJI &C _ £j <£l |^jlwJTby Jt <d (^Lf‘wj3‘iKlff^ 

x (\3'\ Jti£> <fjX 

?. 

iji J^i? ij~ 6<y< iTu^yu uu-i/ 

J 6^" • iTJu 

j^y £ j^^^y.LyViv^lo.OOO^UiC-L^^^l^i 
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: /Af 

4/. M . L0 

J .. d 

sf . *i. . \$&/' 

Z)\jk3*%iJ^-CP/ t j k'Siif.’n}/ Aiibi/i 

~£- ucyj^uv 1 a/V 

-<z-[/\u/cnms 

^mf-\ 
_♦♦__ 

y vA£l i/ifi 

l 2 A cf’vjs l 1 4 T^!_ ^_u$ 

/wfji £L £- l/( yA. c^!f tk (Helium) f^y.u./ jAi 4 

A y cAb if‘ (Thermonucl ear Bomb) 

(Mushroom) lA*’J-flf 
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(j*lj -ii 

Jr4 

jy ^ uiLy 39 xio 20 Jt >/\pZL L &j\ 

500 y {fkZsli'ti'ij£y‘ y 2 ^ 100 <z~lj/S 
<£l (Jfe/I <£l <j- (J ij (Ape) Jp-J^ l)^U~ 
Lp^y l L)^ry? 3 xio 

i_L <:J Jl^l J jTi (/I^JI 

/» ^IrY/^ (3^ &/ Jlf £< tijt 

zzt&'t (J l£vl J^l, t>?y j.- 

c^l?l>-iii 
_♦♦ ** 

vi5 ^L Jy J! Jl £/T_ c/^z^ji^ (j£L> 

IT J| ij^"kjyi^ (X £/0J 

D N A Zl i/<£l jy^ J^i y(C i s t r o n) 
-<£. Uci^.^ J^(jU(/^beoxyribonucleic Acid^> 

yd/c-t f 3 *S cU* j|ft? 

(jV^Jlr-'i Ji JV(/ lJyvljZly/ 1 JlH'y (Genes) 

(X^jffe jy jJ> (jy 1/ u jy fouij'iJ'i-ijt Hi? jt 
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crVi^ir/ 

wJl# ci^ L*C^l> £,iyi/<z_ l/X. (Ni I son Heri bert) ^ 

_<£_ If I LU% 3^ J> >'/’>? 

<L(Prof. Max Westenhofer)/^ 1 lT~/&./ 

viivy u iL /^.iv ^ cT^i^ £J 

-ijt ^sj:l\eJ>V 

y *f i v »• ^ ♦♦ ♦ ♦ *♦ 

^ (Java Man) (JjfZlhlf’iJl Xl (Prof. Weismann) 
(Prof, LJ’tfl -f- ^i/<£ 

yj'^fs'i iGish) 

(Nebraska Man) t£f 1^ 
y c^-' b w^Cl l> (/£_ ^>y vi I 

tv *• ♦♦ ^ V v t 

Lf*~ Ur" «_£”) AHj[ ^i/^S X^U t/v"/^>* .Jfc'i ^l ^ (J^ 

yi u^‘^~ fejf■'V*<4jy? «z- wJVi 
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f -- fe/1 U-'*' L- ijjif. j)i (31 

h— (3 L^l/( ijt _ it 
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<£_ C&if iff'Jlfyjt \J$^jA Jbr^wjTi 
dl ^r^Ul2— U cC<L- fj£ (J^'l if ijl^ls f'tdl 

TjZA" ^xi/^(i/3r; (J^ 5 *id ifcIl^l-Ltf 

[J) \jt Jr : >jif'jJ. ij'\ f <L£ ti'tjiyj'l 1 /f"'\ f ijOi A ~ 

^ :^iljfij\~L 
cf/i" f ijOl L~ ^ j~d-' ls? 4^ 

(ijb iJjlJjjl Jij^O 

o^Ll Jj&Jz (r.^cf 1 !) 

A- k_d iju i J d_ 

ifC >4 <£_ l ,>.£.> fy^-C J ^ 

Jyi 
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juj* 


— / ♦♦ 
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a\JdM (Stephen Hawking) 

+ (Black Hole) 

l/’ij jjf tfjfcL I jfi <L (John Wheel er)‘f is 

Ji^jfL ifijjfi & fly J [y 200 f:\ (?\ftfy<LL 

i-CldsZ- jt {£yj^>-JL Z—U 
y UVs' {$.<£— Il? 1^ &j£ Jgf* 

(J^l®^^l/{^ 

/"jfL<^_ yp iSyycfSf 0>J 6 L '^’ J} Jf 

f If {ji/ist'j M \J 

'Jtetj Black Hole)^&»U 

3,50,00,00,000 »vC> j/1* l/20 ^ 
l./ si j£ if (Su per no va) \j l~y ff’ ’ JV Zl if 

>/j7f S' l~ U IT l i: £ l £J 

y^Ly? wj^>y^^iTL’5ijS?54 >,7 ^^!ij^LrL/ ife-w-fotut? 
(/1 jy J if (j^ if % L“iyTv>'i 
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6 Ji l f'£- 1 if‘£- lrU ife’ to? JUi (j^ 

sU-e# (Black Hole) L>l^ -Jt ^ 

frlf Jf JV£s> l X>/jSD AubJ ^J)\sUtfy>£ 

-UZ^C (Si ngul ar i ty)c7 If) ’fj£> iSl -f-61/1 
jU I iL<-j l/W £ ^ l^l/’ 

c/ki/1/ i»jc i ij‘&/i iJijJ—ji i/~^ij i iS v < 
ijt j?c^k_xt^> _t>? (j^ 

jviry Zl (j_»>£-' iii (^’■^ <^_ (j6H i/Z-L z\ #u 

(Super nova) 

S<^—^ ZL H y<L~ zztC^j&iy* 

(Life-Cycle)^ by If jJ>‘J <^l/j t*v'121 ^ 

ijic&fi (J--■■•<£- . 

d£&jy e iJ'l fe^Uj Zl J^i \j~*'lLj\jy‘ 

fl>/ tf(/f’j^L-yt 13 i/fi IJ\/£jWj c/3/viU bUf^i^ 

Jif ^ f/jfj >T_ c# £~> 


A? fj£Z— l^'l/JtjiJtfj'iJt Z-l^ 

Jl\Z5 ?j}{5’\ J^i J* &v l^v 17^ Jifl-UZ J^~ 
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ju -Of ifif I OK y. cf'vjsl’ 

t£. {jjii’jt Jj•Jr*'?, Jj \pt/. jJZ \j\ $ij i 

f i/C Jj/m J,i tyi jteL 

£- (jf'U L'Uf€>y*jC_ JiJjOtjZ\y:Jj?\tC- U^‘£~ J' 

i b <2—u ^ l ijfhJZiy.j 

J~*j>\ ^rJ>L~yi Uc<^_ tJJxZ&Jif! i&—j ^4^7" ^“‘ J 

!>r f%-Jf Z_ V J^lO jfj\ji '^efc— Jijjlfljl 

sjU S<r J "jJ° a.\ Zj>\ '{Jijjfi iSj 

"jDij^f oif • &_/3i e \^j>3 JJ?j iXJ&ri} J? uZl cJ 0 a. i 

JO<L- JjJ~*fsili'lfktuls' *?: ifi/l-tfZ—ir*i 

I Zk j? (£ti— b st?j fJiiiij {ji l ffCjjJs. (JJI? 


if cfA), £-1 U~ ‘b-iy't—M - &—^ fj*A. ! l£ < »j ^ djf if * 
i/'\jf <£l j\ff\}\s \d&l 
f/ if^b'ti'i/l? <Jf iJi/j ,jf JU-j^50i-Jy^(y^l tytt—jb' 
L-tf ij&mi'z- kirtff'j^iy^j&if*'^.-^ jOj. fcs/.^T 
f 19 20 <=~ t^l jl ?& CCl/'v; I 

c _/t ?f J)j s f'C^i £— fxj J >_i & iO 
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Uff I Ajjt & <L- (Supernova) 

(jj>»'i \J~^£-&> (Dense Core)s^ 

s4j)I<z- tbs? fj&oi' t» J? t*<£_ pCijvU V^Uyl 

Jl> jC~ Ijf'ir [Jj:f feiZ-iJ'i lJ^{j)J 

ifbJ^S 

l/J’ S (Quasars) i j/\} , J>&^c^b\kJf\-£j$\eJizj»\\/' 

(f'ljg o) J^T £;—> \J$ JUj Z_yC, L/j (y5’ 5 - , -C^'^_|/U 

_(^ J thirty 

10^(£/FZ_vln^> 

J'tj)/ 1^ |' , v > <— ij^ifi/ 1 y<^- 
2^ ’j))fjf (})j 2 J\s£L <C.&<£. (Supernova) ‘bA^^’bj^ 1 

- t?v $ ju^ <£<£&jL^CK 

2 _.tf 2Z-S^<z-iJj£~siajj'ilj^js' OJ*S 

L L jt c^jy^iS (Pulsar) y^’l (Jl^l 2 ^j/iJ)j & 

sj/k tjU&fi&zfil if {Corz)<^'f/tA Jt £- t—j'V'\f 

~ei~Zi/j\^[ 2_>? Z_y^l/Z_y J*<£l i. f~fsj 

- if'J'[J^J l^( v I }c— \J I 2L iJ^i}/J^ C& yyC» j L (J^ 2/ Ivr'U'l 
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ijb L~yi iz~ i jf ij (Oppenheimer)J/L 

t/l <^Z_l9<L_lf9'f^vV ? (J~ 9U^> \j}& £- i//-^ 

£9 J^^l/ ifj/U^ijbi—lf (Jt (ji (jl£*9(jl9 iJ^iJ J '‘d^lS~b s ‘ > 

i_ yt [J)j^ £_ii? (Cones) ‘j^(J’ij^’n S if >J 

/* ctf J^jll/,>1/ l£< iJ~ (J If*- 5 ^-feifif^6^ 

fbj)j \jh>)<C- &$y~uf Jlf k /ft=~ '-tj 

if U L/»>l>*(J/* fyT\J‘\jt‘')&?ijb L~ 1 

tfSif* ‘f-lrlf tfe’lri^'svl?' \}fij£. tjj?-£- 
<L~ fjjj'/L* -Ji (3 u 4^/v>‘i > /* '/ S < (f)jj)\<z~ t*if % 

CV(ji7^L<£ly^L*<£J : >3i79l^ ffc'y?f^}<=--<!—O'\ 
j C\rv^U?j£'S /£_<£_ 

lTl/ * jif'if*'/ S <IrU y:jf\i?\£l tfSu'^ 

ij/yiifySut (3If (_/( _Jyk 

/'J\s<L- j\}j'j£<z~ ifiJ% (j/j It'Zl cJ U-1 - t/f Z-If 

9jy* Z_i9 i—u ^ sU^> ^/1 $ if ^ ^ zL i^ri -(^ 

^ iZL i3/(/v9i<^ 

l* <£I* 99 9 (/C if<L_ If it 1 yT d l^f* Cf^b-V if l/ I‘ (3^ 

zl <jif»9 (^ivZL 
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6 i/<-i# %r J fk V (Black Hole) Ul&jl''V 1 ft* *. c-Jen 
<£_ Irl eif (Event Horizon) <J£b’/»j?(J^l 

hy<L_ (3iV(J"U vjI 

(Jlf i— 

(*/? 5>^V y <L _/Hz) 

ji\ ifj'lj'e- (Stephen Hawking) Li^l c/^’ 

^1975<=_*=1965(/(Roger Penrose) 

S j£\ >_il^ s U (j! UI ( 3 ^/r 

* 1 ^ <£1 (jl^i (JU’vj i (Jl^i 

(^* 8 JV(^U/l i?<£_ 

ffri t^cy? <d i—//-" ij^ '-v^lT 

/l 5> In >i< iy £ c/v./ f l* £ ^ 1*1 c/l X* ^ 

»U l/D iy Ul If 5 ^s^UH S ii-lf 

(Xv'Ul ^ l sjidt ^> c3j >( (J?5j ‘ ^ 7 - >vii >_il^ 

9U^> 1 (j^(ju^ ij/l^ji <£l <^i h\ ^f<=— 

jZ (J/k '2< e " (fiJ e- ‘^z'ti'l’i/l <^(JV (X£/*■* (j£ *_jl^ 

iJl/t/! -(3^ \J! <Z— i/J'S 4— 

(/(jUVv S (Roger Penrose) ( j»j<*2b ’<L 
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?U (jf^i l (jU l^i ^ (J^ \J$<t—■/*> -£- (fx& 

(Jl£<l^i (J^Ui lT^i—1> i— fjf’njZ j)& 

JjfsyyVy _/U^ ijjyj^ *3\\ff'</fa 

(Weak Cosmic Censorship ‘Ji^l 
c— ‘c7 £| Vy^t l<z->-J&t>l'i))‘£-k\flf Hypot hesis) 
_<£_ z£jbi^<z-iL £-L-\v If c3yi J\2^* 

fU?l uJy^*,/”<£_ t/"_Jl7-^j ^ IrJUI 

L *$?. L ji u y. ^ l ^ y /i £ a>y L^< 6u^(y> 
(S^U^S ~^1 JfL j>\ u/ {$'<£— (Jf i^i 

Iry cy t£ l y^i y^c# (^y^'y'lf"^ Jyj? y? J* 

-yS’Jlf^Ljtijf l/J’Sifv^ c^i/£ J.^ yv -<£- 

vl ^/ifUzi yf,J<£_ y (3//< 6^1 yi 

vLx yi ^7[f" if<L_ U Ty ^ Uc/u- 

;y lfc^>V l~ If ^ ^V/j t) y y ^ 

(J^ (J>? y £_< —c yy_ yry yyyi > -? * 

<£l ’fajy'j)! cjZj-ifj. —c /"sf i/I /Dl vj l(X^— If 
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£/U»(j£ 

L, ,/c/ j—f,d“~ b^k£ j/'x* ^>* M - C^ If 1% U$ 

wvi JT) 

l - ( 1,0 0,0 0 , 00 , 00 , 00 , 00 , 00,0 0,0 0 , 00 , 00 , 00 , 000 ) 

wTi ‘L 

(fVls^U <cfb ^-QSfyt g[ / ‘l?-iJ'b-lfS(ijLj£sf. b/ 

♦ 

lf‘Jjl c^’u^- . 

Sbf&ob^c^.jf.y'jtijy'UzitdZCygms X-l jt .<z_t*U 

~tZ~ ulJ jt Sbt& sU'^fc'-^ (J? 

Llfc/>£! l^ ‘tjj'Z cfsJ^^S 

jijjJjj&tyS*- J-'Jyt i> t/W tfijji i>jxi <J$\j»sL 
Ijt y 2 tyitsij [f'c— tJ* ^ 

lT b/*S6-t$6if 1 yjv^iiu! 
^y t, y y w..’ ^ y ^l l/i ^, x l ; '— '77 
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»u yyi) 4 *^ ^y o^f 

L'i/ jt J[yy~£—j£y‘\^j& 

(J L l/* Z_U k_c/»jl> 

<^y^ i— yyjjyyy&oL' [j^/yi ^)l£>i ijt 

-L/tZ-lf (/.>>• I^l»> 

ijtc^ij'iijz y .4 yy^ t*u i/ji> 

Zl 5 U ^ 3 ; tOjv^lO fc/vr'^vk? 4 

t /4 ^1 j _ 4 24 2 _ 1 at 

i))& i>y y ^} j*yij y£- <yy&i 

ai-^y! Z-^yc^ 1 (J^ajL~yifiS’j>>l^Sif,(jWJlJbJ—Jf&lr 
j-'-f- irlf ui^Xj^oU/j/cf)^ fc /J <J& 
-<z- tfiytjtfjijjirtj'' i^f ^by(J^ ; ^i^*)L^jl/(^i^‘’ 

^ »u Jv 4 4 ^^ irt > &yy if . i/dtC 

disj^c^^ p!V< (/^ / ^>*l’gj^4LU^2Ll f 2_li/ 
(Chandrasekhar Mass f >)je y ’y/iSyyy y~ * 

y y^yfj>iij[~iL- y fc^ Limit) 

4 * w ' T ^ 4 14 / 1 ^ 4 * ^ 

Lf!^^^ 5 u 4 4 ^[ ; 1 l(^^/ 6 , 7 ! y>J^Vc^£! c 3 k^ 


www.MinhajBooks.com 





178 


jIj J% 2 ^. l jt 

-L-lrxUtf 

» frfjtj. s J- IT fc Jil . J&, U 

tjfil as Jbf 2 ^. 

I (J$y^ i_JH^ jL- _Z— f[J^i (fiJ 

<L~ f^f L f<^)\. <L-\J \jf\c- ty?Lj _;l?vU^ L 

6y *c/< <=~ ^ if /! £ >v </£)’?*- IrIf </ 

K\ 

C 

i ^ ^ ^ L J w Irlf (/uJ 1^ #U L c^i>^ 

'jZ&Z' 



www.MinhajBooks.com 





179 




www.MinhajBooks.com 




181 


Jl eUe Ji \jt£. (j b £/rVv1 ^ 4" ^ 

|^(_/l 4^ Ju^>)20 I bVjlijY -1 

if (Big Bang)‘Z>j^c^ ( ’<£ ^tY>4 Jl-^80 k/f If! 
(Big Y^y ^1^1 jYLb l-ytyjj’ 

-<£_ Ir If fyfc^ fl*<YCriinch) 

<xf^—lf>? fj\}j^\ (JiL?^(3^ (jr*f/;l-i£L- If >olS£ lY ly^— ^ 
J'^\J^[jt{j~ ij)i Si-C^C f' A J *\ Sjl If t>f f 

- & Tj}6&e> ^jlbi ^ ^0^l& r S if-) * (X -3 

" j^fv f[S ^bi& /C if (j^ ij/i^sU »jl tfififii 

j}i ^yt ff ijg oAy U i}/~Sf If f X i 

- S-rt (J^i{ Jl (}& f!)j)\jib.‘tJX: l f‘J>j'&'!>> / J^fcY 
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i —/£}-£.1 Jyt 2—yit— f, jt ^y^Zl f¥. £x 

ff\jt ji\jj! £f 

ff's)M<£-2—jf£l' 10 j\ 4 7\~f^)^i L$& sUjbl^li’wXi 
^£-\ *fj 4 tjZ ^iyl£ 

S-rfs. U^Zl L®j<£ 1 ^ l ^ I? 

vil ^ l>/ M Ju 65 ^ &T £f* *&U > -5 

(Nothing & Naught)jJtsfjji (fLljji ifz-lfct 

L~yi \Z)j£z- £f^£^&**^ <^~ £)'/ 

jt uf- . ij l b £1^4- f^J\j>\ c^U(jb 

^l-y^Uy j}>i,\i\Jtf--\Ji 
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yi £b ^*0 (yC jL) 

o J^_ u 
lT^ 

Oijbl — 

t7jiyjJ'^} c i 

(yv^J^/^oZl (^ If y 
o£j$2-5'sf&j\s 

s s s 

0 C~*3j lij 

iS ^ ✓ 1* x J 

iLiily 0 djilS" IgsaSjJ 

jiSjUl C~^-j ti| 0 4*3lj 

Otlj Jl^sJi o~~> j Ol^rj 

OLw» «• La CJl^i 

('1-1 :6'1,J3tjll) 

j)Ujt;<jj j* 

(yj'yi e’yj b'sj) jU j>I <L~ 

— — tV 

\\^C\3r~f 

j j Jejti\ U&ry 

o%4 Of J^' cj^ 
(ir^r.J'yi) 

SuD i/* 

is’t/' i (JyCjL)^if^_lf 

o ic—jfy; ( by ) sji; 

S > 9 S SA ^ f ^ » ^Jl ^7-^ Si 

0O.Pj jD 4 j 

oV^& 

(lA^r.jyi) 
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[Jl if \ j[^ j>\ {jtj jf\ 

JC^Jl j jisjOl J 

Z—ifivj tyj (J>uf A£- 

•XXfi’jA 0 ®»b«4j L^AS 

( j*' £j} \$ 1 (Jr 0d— if 

6 S 3 } 3 / ^ 

Ci4J 1 j 0 AjdljJl C~*3 j 

kylf (^0) 

i . ,,, , f a 

Oa-.aI j Xi.fi yj i UwJl 

(J Ir f j)S 0 if <L- if yt 
b^J^imiJnJ'i/4 ‘ti—if 
of^ifyCj^J&L-) 

(n-iri^.Jiii) 

0<£_ A ijjia 0) Jii 

^ ,- ^ S \ ^ 

* 3 J-/ —. . 5 s J •* >./ ( / 

0 J3J ^ Jd (J U.y * ijJ J 

<L~ It t—y (jlr i Jj (j^ 

jj£.j j 0 *UUl 

iWj 1 J [/ >4 y&'l (T 

0 -JwJV JLjJi 






L ) /jj <L — 

li] j 0 Oj}T J-ilJl b] 

Vil otf£_lf 

9 ^ ^ '3 

ii] j 0 

o£^/(^(j5iiT 

OOjI^ JC*Ji 

( (j£ i&ftf-jif) j[ 

(r-CAl.y^l) 


0 £-\S J <£_;[£ 

^ » M V 
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XX (l^) ._-> 

iSt j 0 Ojisiil t'U-lh lit 

J*J^,tL _;Uyjl oZl \Jl If 

til j 0 oy*i 

j)0 jX ^"> jjl oZl If 

y s i£• 2 , j 

0 o yyi 

o£-\Ji i e 

(r-i: ArvvifeS/iJi) 


_ <dJ j* li 1 j 

oS*6&^ 

(i9:An>y^ui) 

\j> ^o'OJ'tz- c^y o) 

lili O^ui' *9 jilj 

^ ) ^yi o tfy; 

L,(L~X- J 0 ^2«3l (jy 

yt X% & {J^”\ (^ (iy 

J> ^ ^ 

J J 0 

>y <i_ >* u y»i o S U* \p 

AiajJ JjdJ 0 

yi_£u* If >j l fc/jyjit ol^_lf 


y»> yi oZl (^ If 1 y 

(!*-1:^^>4y | l) 

ui/ Cy)/ ifZ i^b*i 


Oj)\f yC/W 


iru (/»><« 

c * ~ 1 *♦ 

/ / i* / y J; y* ^ 

o oj*^ , y i.«jj 

u-^/i o i fz-jfsi (uy )v jy 

tit j 0 c~~J? 

/ 

i/u >? vy z_ ^vL~ 

JGjlb! jOcJrJ ilU-lJl 
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♦ v ♦ 

OcjLo 

« »• tV ♦ 

0-Z.:Z.Z. e^Ulpl) 

4—’ 

cJiSsi *TXJi c-«j j 


jLi^Jl j 0 IjIj?I 

/ 

(X U >7 e^V (jVJ ij‘ <U_ JljVJ 98 

Oljl j~J CJl^li 


(rn!9:Z.A^Xl) 


l lf4" > ^ 
ifjt S ) 


OCsX Tj X>) 

^ * s3 * S3 

li j la 0 4PjLflJ 1 

Jjl jjli 

« ^ 

uj^d fji 

0'Uj\d\ U 

« o>_jX 

O joipV jX' 

L/j%9lKk>XDl9 4_J 


J4*fci' jj^i j 



3*3 3 

Oj*> jjiu.il 


( 6-1: Me; 



‘Z-ifO 

ijj IX*<£_ (V t) (jl/ 

^/' Jl 
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U yt Ij) 3 S jJbs 


(J% wjC Jl^ 0<£- 

oZl jf J»? 


cC/JiJi c^ &s. 

o(j<2_U iJjJ'iyjiyj 

\£s jffj\l\ cSi lit ^ 


(rcAq./i) 

of £—lf b 0x& 

OdJa-ir t'UUuilj 

lZs if fiJjlr'((Jj l^)f^UJifl 
-tL. ij~ ) ( 

jtf) tjlc" b)l ( Jjk) c4 (A 

L j\'^yi k A- (&> lT 

_<£l {JyijtJ L£~b 

VII: A l<y jM ) 

IwJl jkj ^jj 

(l*r:H^L>'0) 

^ f ■* ' }C* *3 s * *i(i '" 

> jj. At i|V? ; ^ bu^?- j 

OljjiLo OjaJLit j S^oUaJI 


(i L\r^ t /% 


: ^Jlft3LiA^JV 

:llJj-Mk^jljfl~ -1 
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ijj fajy'j)l >’lf ^0 jv j 

If <z-~ <l~ yf wXl /^[f ,J _5UCaJ' 

(r<s r:i <■ v CTi ^) 

c/i (iv* ^ k£"' 

£ v , * 

-\£<Lj0JiJ'yi'^'{fij\$\J\ -ii 
\Ji \fyij& fljfl(Jjl/’fjlf'i'IJ?fl/kZ^fj>'lfjjl fc/jr* -iii 

, \ ^ - ^\-£ 

:Ll/i— ^Mk^blSvUf- L“(J^ 


(Jvr - VJV <£l jzS l? 


^gjJj 

_jUjl 

, jA 

(rsr.tf fcO 

(irinfA'CHf) 

(l^:PiJJt 

(rar^J^.^u^) 


<^C h> J> J* *&/«. Vtf'VJ 


www.MinhajBooks.com 





189 


j>\ cfij (Jl 7>^i ^0 


jfi jdi^i 


(kZsbJts'f'l/ifj^t? OcJlf'T ^.j j. U-J I j 

lf2_ /" ut^> 

Jfi jtlI 

(MAin^igf) 

U-fti/j O tffoi if (rz*:r<^(fi) 

(rzrn -r.^u^) 



(rrr.nJyiJi^T) 

L\?&L<C^ 


j: t—AtLfSjjigy 

JiSl 




$-£- £j4>\ksj)l {J- IFl* <£l 


vAC jjtfjsCijJzij) L* if'i—£ 

Jj’ if J^l J^ ^^ /^’ 

Ju (ji cyuT vji bi^yiy* \^ sj > £- ^* i/v 
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<(jt e^. {J U {jt >l>'l i ‘(Jjl J& y-^* 1— {J I/ 

\Ji 

1 

JifiyiSu^i -2 

\$j\ ^ ^ ‘J?yJ IT’ -4 

c/i^c/ (~^-b 

-—- - ■^ T ^^ gV = mc 2 

tyj if 1 L jt JtlVvi 31 -7 

kJjtj£)<z- -8 

l^i/llvil^lfl^Y-9 
tlflL^l^r>'^v’-10 

t-WJiJMdtilOMp. 
ifij^b (^(i^jT/^i J x <s^ ^ A - . 

"Quran, Universe and Man"-J? Ur(jLvO^jy 

l^-vr^^lrV JjlH i^’ (j£ ^t/LlTlXl «L 

i=< irivU ^ i jfT jt ^js* 

. ^ 
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Jy4\ Ji^y>r^/’-12 

(Niels Bohr)>/J^ (V-14 
(Max PlankjUi^^’J^ fV-15 

cJU li/'-18 

t^iy it i^2_j> bj^ (3ty^i^jL-i9 

—- - 

^y£(ji9ytj^)^u>/’-22 
^yir^i^J ^-23 
(/^^jli>-24 
^i^(3iXi<£lc/*-’>4rt (J~& v>"- 25 
L-stijf*< jZ?\j 6<L^f\7 if^Sj 6S -2-b 

tyf) ^ 

r/S df d} if I lPi “r- 6* f/' if- S>*s S jtiy vii 

lT^ lx IrU yy yl (*'{/ i$M (Mattress) 
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^> _l fyz vLif l if l <£. i/Ki‘J\ ^yt tuiJJ&ji (J& 

tL.\,x?tf4\ * J\ i&s/ 

y^l# \f‘<z-i. — /f^ ti'iflf^ Uc3> i/I 

4ji 

t '</. j/^’ '2l. \jtj /fp bj & if^y\^. i£ fyjy tt—M 

i/’\ IrU (White Dwarf) 

£ . tjji foilfdf/* ‘d^£ 

c/^jl [/■■■■■■£- !/tC. i)i'f/if~li/\e£-j&pl~ 20 

(J IfysjiJifij/iC^ifi/ \jt ‘c P~ if l~^~ fo* 

<2- (/\3->^r r l 'pJJilz— 

L * ♦ *♦ l 

L (3L _/l i/PfjyZPt^j/"\J ifi 

(Jl^vjl <z- {j/yij/j/li ^O'Sifl j'z- l~U ife’ L /f'di I—* 2—[ } 
<^2. C&jt iS Jl^ fPf ^ i/* ~fr t*lf >* ^ tj 
^j)l Jlj‘J&‘’sJ[/l tjyfjltc^!‘Jl (Singularity)^^!’ 

_ \jt <L- If ^ Jd£ i A=— <i— /»£- ^ dJ* 

J>{^ I f L~f <L~ ^‘O 

'■ £- tv^u (jy >f ^ T/ 

^iaT «.U_lJl t5jkj 

i/j \J[ P Jj\ti\X> 
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f l J> [/•<£- 
l/0 A (J<* 

IfJ* 


LS" lij iJ.f’j jil>- 

Oj^li 

(l*r:H^l>ll) 


iv^iy 5>tfi ^ _«£l \/i) 

Uy^viJyji £J <L 
2_Aj i—/ 'jij* (oj UI ^) |^ 
ojt 

ij^’j^^f\Sc-. 'of (John Wheeler) ‘}~> d U’ 

-tiiS 1 !? (S~^f , k<^ j « ^>yi_ ^ 

A? d if t// ^<£1 ij ir f> j J* it t >y f/A 
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